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Lowden’s Automatic Grease Extractor. 


A good deal of effort has been made lately 
to provide for separating the grease and 
other foreign matter from exhaust steam, so 
as (oO permit its use without the objections 
hitherto brought against it. The engraving 
presented on this page represents the device 
for this purpose originated by Mr. Lowden, 
and made by the Union Stone Co., Boston, 
Mass. 

As will be seen from the engraving, plates 
are arranged so as to interfere with the direct 
passage of the exhaust steam. These plates 
are perforated, the area of the perforations 
being sufficient to prevent back pressure, or 
one and one-third times greater than the 
arca of the exhaust pipe. These holes have 
collars around them to prevent the oil and 
grease from passing from one plate to the 
other ; there are also flanges running around 
the outer edges. The plates are arranged a 
suitable distance apart to prevent expansion 
of the exhaust steam in its passage. The 
exhaust steam entering the extractor is im- 
pinged upon the surfaces of the plates ; what 
passes one plate strikes the surface of the 
next, the entrained oil, grease and water 
adheres to the surface of each plate and 
gravitates to the bottom, passes through the 
perforated plate into the receiving chamber, 
which is provided with a ball-float. When 
sufficient oil and water is deposited in the 
chamber to lift the ball-float, the valve is 
opened and discharges into the relief pipe. 

The receiving chamber is provided with a 
heavy plate sight glass secured in a frame 
which can be changed from one side to the 
other, to suit convenience. By extending the 
pipe into a barrel or tank a siphon can be 
attached, to maintain an even height of the 
deposit ; the oil and grease being the lighter, 
will float at the top ‘of the water, and can 
be skimmed -~ 
or drained off 
and used 
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by 54 inches long. 


MAKERS, PATTERN MAKERS AND BLACKSMITHS, 


$2.50 per Annum. 
SINGLE COPIES & CENTS. 


phor bronze. 


in 


ordered. 


are 


or 


turret is twelve 


justable stop. 


describe the 


can be bored without re-setting. 


with taps or dies in the turret. 
shaft 
furnished 
2,400 pounds. 


combination chucks, 


me 


inches 


with each machine. 


ENTERED AT Post Orricr, NEW York, AS SECOND CLAss MATTER. 


The boxes are of phos 


in diameter, 


revolves automatically, and is provided with 
six 1} inch holes, unless some other size is 
Turret slide is operated by a_ pilot 
wheel, and also has automatic feed, which is 
thrown out at any desired point by an ad 
Holes thirteen inches in depth 


The feed is 


thrown in and out by the mechanism shown 
under the turret. 
is provided for on the countershaft for use 


Jacking motion 


Counter- 


wrenches, ete., 


Weight 


Length of Belts. 


By J. G. 
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A. MEYER. 


Crossed Belt.—Let the line A B, Fig. 2, page 
2, represent the distance between the centers of 
two pulleys; A being the center of the large 
pulley de f, and B the center of the small 
pulley j kn; itis required to find the length 
of a crossed belt passed over these pulleys. 

Here again, as in the former case, we will 
first find, by a geometrical construction, the 
points g, h, 7m, which separate the straight 
parts from the curved parts of the belt. On 
the line A B lay off a point ¢, midway be 
tween the centers A and B, from the point 
cas a center and with a radius equal to ¢ A, 
semi-circle A ¢ B, 


Through the centers A and B, draw the diam- 


eters ¢ d and j & perpendicular to A B. 
long the diameter ed upwards, and in this 


Pro 


prolonged diameter lay off a point 7 , the dis 
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TURRET CHI 


21-Inch Turret Chucking Lathe. 


Our illustration on this page shows a new 
tool just brought out by Lodge, Davis & Co., 
Cincinnati, Ohio. 

Tools of this kind are coming more and 
more into use constantly in machine shops, 
us they relieve the lathes of a great deal of 
removal of face 


boring, and consequent 


















CKING LATHE. 





plates and putting on of chucks, and the 
maintenance and adjustment of other tools 
for boring. 

inches, is back- 


of ample 


This machine swings 21 
geared, and has a 7-foot bed 
stiffness for the work required of it. 
pulley has four changes for 33-inch belt ; the 
largest step being 14 inches diameter. The 
spindle has a 14-inch hole entirely through 


Cone 


it, and the front bearing is 32 inches diameter 



































































tance” between the points d@ and 7 must be 


equal to the 
radius Bk of 
the small pul 
ley 7 Kk Nn, 
making the 
distance from 
Ato r equal 
to the sum of 
the radius of 
the large and 
that of the 
small pulley. 
From the cen 
ter A, 
with a radius 


and 


equal to A ?, 
describe an 
arc, srt, cut 
ting the semi 
circle A i B 


in the point ¢, 


JOD the 
points A and 
¢, also” the 
points ¢ and 


B, by straight 
The 


» 


angle Ad B 


lines. 


must be a 
right angie, 
because it is 
inseribed in 
the 
circle A 


semi- 
Bi, 
and therefore 
the line A 7 
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will be perpendicular to ¢ B. The line 
A ¢ cuts the circumference e¢ d f of 
the pulley in the point g. Through this 


point gy draw a line g m parallel to the line 
¢ B; and through the point B draw a line 
Bm perpendicular to g m, cutting the cir- 
The line 


gm will be tangent to the circles ¢ df and 


cumference j k nin the point m. 
jkn, the points g, m will be the points of 
tangency, and are two of the points sought 
which separate the curved parts from the 
straight part g m of the belt. 

From the point ¢ asa center, and with a 
radius equal to the distance between the 
points d and g, describe a short are cutting 
the circumference de fin the point 4, mak- 
Again, from 
the point & as a center, and with a radius 


ing the are e # equal to dg. 


equal to the distance between the points j 
and m, describe a short are cutting the cir- 
cumference j kn in the point 7, making the 
are J k& equal to the are jm. The points / 
and hk will be another two of the points 
sought, and will separate the straight part 
hl of the belt from the curved parts. 

Now let us adopt in Fig. 2 the same di- 
mensions for the pulleys and the same dis- 
tance between them, as given in the last ex- 
ample ; namely, diameter of large pulley 22 
inches ; diameter of small pulley 8 inches ; 
the distance from center A to center 4, 30 
inches ; and then find the length of a crossed 
belt passed over these pulleys. 

In finding the length of this belt we will 
adopt the same ‘procedure as in the last ex- 
ample. 

Hence our first step will be to find the 
length of the line gm, which represents one 
of the straight parts of the belt. 

By construction (Fig. 2) the length of the 
line g m is equal to the length of the line 7¢ B. 
The length of ¢ B can easily be found, be- 
cause it is a side of a right-angled triangle, 
AiB; the lengths of two sides of this tri 


angle are known; namely, the side A 7 is 
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7 ' | 
A Bi in cases of crossed belts, we have the | 


following rule : 

Rule 5.—Divide the sum of the radii of 
the two pulleys by the distance between their 
centers 
sine of the angle A B?. 

Representing this rule by symbols we have 

R+ i 
L 
Where 7? = radius of large pulley, 


= sine of the angle A BZ. 


r = radius of small pulley, 


f 


e 


LENGTH OF BELTs.—-SEE PAGE 


and L 


leys. 


distance between the centers of pul- 


Substituting numerical values for the sym- 
bols we have 

1i+¢4 = 0.5 
30 tie 

which is the sine of the angle A 37. 
Referring to a table of natural sines and 
tangents we find that an angle whose sine is 
Since each one of 
the angles r A¢ andm Bj is equal to the 
angle 


0.5 contains 30 degrees. 


A B i, each one of these angles will 
also contain 30 degrees. Consequently the 
lengths of the arcs dg and mj are found by 
Rule 8. See last paper.) 

Remembering that the circumference of 
the large pulley is equal to 69.1152 inches, 


. +s . ‘ ‘ P > om: Vv eC ‘ 95 129 
equal to the sum of the radii of the large and and that of the small pulley equal to 25.1828 


small pulleys, and this sum is equal to 15 


inches; and the side A B is equal to 380) 


inches, which is the given distance between 


the centers of the pulleys. Hence, to find 


inches, -we have 
69.1152 
360 
which is the length of the are d g, and also 


x 80 = 5.759 + inches, 


the length of ¢ B we simply subtract the | the length of the are ¢ h. 


square of Ai from the square of A B, and | 
extract the square root from the remainder, | 
which will be the length of ¢ B. Thus: the 
square of the side A 7@is equal to 15''X 15” 
— OF 


225 ; 


and the square of the side 


equal to 380 30= 900. Subtracting 
former from the latter we have 900 — 225 
675. The square root of 675 is equal to 
On 


25.98; hence the length of the line 7 B, and 


Again, 
25.1828 


30 = 2.09 inches, 
260) xX inches 


which is the length of the are mj, and also 
A B is|the length of the are / &. 


But the are g fh 


the | is equal to the semi-circumference of large 
pulley plus the sum of the ares dg and eh. 


Therefore, 
34.5576 + 5.759 +. 5.759 = 46.0756 inches, 


consequently that of the line g m is 25.98 Which is the length of the are gy fh, or that por- 


inches. But the line /# 7 is equal to g m, 
therefore the total length of the straight part 
of the belt is equal to 25.98 + 25.98 = 51.96 
inches. 

From the foregoing 
following rule: 

Rule 4.—To find the length of the straight 
part of a crossed belt. 
the distance in inches between the centers of 


tion of the belt which is in contact with the 
large pulley. 


The are / n m is equal to the semi-circum- 


ference of the small pulley plus the sum of 
we can establish the | the arcs mj and / k, 


Therefore, 


12.5664 +- 2.09 + 2.09 = 16.7464 inches, 


From the square of | Which is the length of are 7x m, or that por- 
tion of the belt which is 


in contact with the 


the pulleys subtract the square of the sum of | Small pulley. 


the radii of the two pulleysin inches, and find 


The sum of the ares g fh andl nm is 


the square root of the remainder ; the product equal to the curved portion of the crossed 


obtained by multiplying this square root by 


belt, hence we have, 


2 will be the length of the straight part of 46.0756 + 16.7464 = 62.822 = curved part of 


the belt ; that is, the sum of g m and h /. 
Representing this rule by symbols we have 
S=24/L*—(R-+7r)? 
where S represents the length of the straight 
parts of the belt, namely, the sum of g m and 
hk lin inches; L 
tween 


the distance in inches be- 
Aand Bof the two pul 
R the radius of the large and r the ra- 
dius of the small pulley. 


the centers 


cys 4 


found to 


the belt. 


The straight part of the belt we have 


be 51.96 inches; therefore the 


whole length of the crossed belt is equal to 
62.822 + 51.96 = 104.78 inches. 


So far we have not taken the thickness of 


the belt into consideration, which must not 
be neglected in finding the lengths of belts. 


lherefore, to the diameters of the pulleys 


in both cases add one thickness of the belt, 


Our next step will be to find the length of and then proceed in a manner precisely the 


the curved part of the belt. This part is 
equal to the sum of the ares g fh and ln m, 


same as before. 


Another item which must not be lost sight 


To determine the lengths of these ares we of, is the sag of the belt, for which a certain 
must first find the lengths of the ares dg and allowance must be made, after the length of 


jm. 


equal to the angle A B 7. 


Consequently, ance for the sag a rule cannot 


Here also it can easily be proved that the belt has been determined by o1e of the 
each one of the angles r-A ¢ and m Bj is foregoing rules. 


For the amount of allow- 


be given, 


when we know the number of degrees in the but it must be determined by the designer’s 


angle A B i, we also know the number of judgment. 


degrees in each one of the angles r A ¢ and judgment must be employed, 


m Bj. 


And for of 


or satisfactory 


this a good deal 


results will not obtain—no rule can apply 


To find the number of degrees in the angle. to this. 


A and B, the quotient will be the | 





one shown at A. 
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Exhaust Heaters. 


By W. E. CRANE. 
One important point in steam engine 
economy is the utilization of waste heat. 


the 
practice to put a heater between cylinder and 
condenser. This will heat the water from 
the temperature of the hot well to from 120 
to 145°, according to the vacuum and the 
efficiency of the engine. 
According to a rough esti- 
mate, every 10° added to the 


In condensing engines it has become 


feed water equals one per 
cent. economy. It is also 
quite common, if there are 


any steam pumps, to deliver 
their exhaust into the con- 
denser. 

As the loss in heat units in 
the exhaust of an ordinary 
steam pump is 90 per cent. 
or over of the steam used, it 
becomes a useful product for 
the heating of feed water. 
Where there are one or more 
steam pumps or auxiliary en- 
gines, it will well repay the outlay to put 
in a second heater after the manner shown 
in cut, although the second heater may 
be placed in any desirable locality. 

It can be set on a foundation, or hung 


from timbers overhead by four bolts like the | 


At the point where it is 
desired to attach the bolts on the bottom 
flange, put on a bracket B with two bolts 
through the flange, It will be necessary to 
have as much heating surface in the second 
heater as in the first, although the exhaust 
pipe may be only sufficient for the pump. 
The heating surface should be sufficient to 
condense all the exhaust if there is not 
enough exhaust to raise the feed up to 212°. 
In this second heater, if the exhaust goes in 
at the bottom, the feed should enter at the 


|top so that the water to boiler should be 


delivered from the hottest part of the heater. 
If the water be put through the first heater 
and raised to an average of 130°, and then 
through the second and raised from 180° to 
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lines of study, he who carries out a thoroy oh 
analytical or experimental investigation of 
any subject, is of course better acquain'«d 
with that subject than he who merely tates 
the conclusions of others bearing upon ‘\ie 
question without taking the trouble t 
vestigate for himself; provided always, t).at 
the investigator is well equipped ment: |\ 
for carrying on original investigations, 

But the apparent desire to appear in 
role of original and independent thinkers 
unaccompanied by something more 1! 
ordinary abilities, and the peculiar me: 
constitution required, often leads men 
make statements which, instead of tending 
give them a reputation for originality a: 
mental power, simply makes them ridiculo: 
and in no department of human knowled 
is this more true than in mechanics. 

There are anumber of mechanical writer: 
who, with a very superficial knowledge of th 
underlying fundamental laws of mechanic 
are yet continually trying to convince th 
mechanical world that the 
older and original investigators, upon whic! 
in many cases, are founded importa: 


deductions « 


branches of mechanical practice, are al 
wrong, and not only wrong, but foolis! 


They do this, apparently, after half a 
hour’s thought upon the matter, and by th: 
assistance of very rude and improperly co! 
ducted experiments. 

Some of these men are editors of mechani 
cal journals, and are continually expressing 
their contempt for anything which ‘‘ come: 
from the books,” 
the habit of consulting the opinions and 


and for those who are in 


in books 
and yet they are continually showing in thei: 


deductions of others as recorded 


| writings and in their very attacks upon th 


books, their own sad need of the informa 
tion which is to be derived from them, and 
of the mental training which is usually the 
result of studying them. 

As we said at the start, originality is com 
mendable, but it should always be remem 
bered that when an original investigation 
leads to a conclusion different from the 
generally accepted one upon that subject, 
then a great deal of pains must be taken to 
make sure of the ground before publishing 

the result for the benefit of others, be 
cause it is usually the case that the ac- 
cepted doctrines have been established 
by very thorough and carefully con 
ducted experiments, and mathematical 
investigations made by men thoroughly 
competent for the work; and _ that in 
many cases their deductions have been 
tested practically for years and proven 
to be correct. 

It was a failure to recognize the nec 





ee 





— 


essity for thorough preparation and 
precaution in such matters, which led 
the editor of one of our contemporaries 
into the ridiculous error of supposing 
that he had utterly demolished the gen 
erally accepted theory of friction, and 
j 





Exnaust HEATERS. 


200°, there will be an economy of seven per 
cent, of the total fuel used, which is greatly 
in excess of the simple economy of turning 
the exhaust from the pump, etce., into the 
condenser, The heater may be of any style 
that suits the idea of the purchaser. 

It should be said, however, that the build- 
ers of coil heaters do not put in sufficient 
heating surface, especially if an engine be 
lightly loaded, or when there is a little extra 
drain on the feed, so that if a coil heater is 
purchased for the second one, it should at 
least be 25 per cent. larger than the builder’s 
estimate for the power of boilers required. 

ee eee 

On the 3d inst. a fire occurred at the Grant 
Locomotive Works, which destroyed the car- 
penter shop and also some of the patterns, 
It is believed that the loss caused by this fire 
will not interfere with of the 


the of construc- 


completion 
locomotives now in course 
tion. 

a lie 6 “ 


Original Mistakes. 


Originality of thought and investigation is 
of course always to be commended, and in 
mechanical and scientific, as well as in other 


entirely disproved the laws relating to it, 
founded upon the elaborate and carefully 
conducted experiments of Morin. And _ he 
did it by a crude experiment in the lathe, 
completed in a few minutes, and of such a 
character that it had no bearing upon the 
subject whatever. Yet as a result of that 
experiment, the manner of conducting which 
in itself proved that he had no conception of 
the subject whatever, he announced to the 
mechanical world that’Morin was all wrong, 
and that those who had believed in him were 
deceived ; in fact, a case of the blind leading 
the blind. 

A short time since, the mechanical editor 
of one of our contemporaries, in a seeming 
effort for originality, attacked the steam en 
gine indicator, and in declared 
that all the eminent engineers and mechanics, 
from Watt down to the present time, who 
had believed in the indicator, were entirely 
wrong in doing so, for that it was utterly 
without value, so far as telling the amount 
of work an engine was doing; at the same 
time stating that the indicator did show the 
mean effective pressure throughout the stroke, 
a self-contradiction, which is, of 
simply amusing, and affects no one’s opinion 


substance 


course, 


as to the merits of the indicator, who is at all 
familiar with its principle, action and use, 
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The same man, in a recent issue of his 
paper, attacks the law of falling bodies, and, 
to his own satisfaction, at least, demonstrates 
that we have been all wrong upon this, in 
supposing that all bodies, large or small, 
heavy or light, when not acted upon by the 
atmosphere, fall to the ground with the same 
speed ; notwithstanding the fact that that 
law has been absolutely proven to be true 
thousands of times. And apparently entirely 
unconscious of the fact that if that law is 
disproved then the truth of what is generally 
conceded to be the grandest work of the hu- 
man mind, Newton’s Principia, is also dis- 
proved. The law of gravitation (which the 
law of falling bodies is, of course, only an- 
other name for) is the law by which the sun, 
the earth, the stars, and all the heavenly 
bodies keep their relative positions and 
proper motions, and every calculation of an 
eclipse, and all the calculations of the as- 
tronomers, by which the position of the sun, 
stars and planets at any given moment are 
announced years in advance, and printed in 
books for the guidance of navigators and 
others, prove absolutely that Newton cor- 
rectly interpreted those laws ; yet here is a 
man who, apparently, would have us aban- 
don all that because he has taken a large and 
a small apple and dropped them from a tree 
at the same time, and noticed that the large 
one invariably reached the ground first. His 
argument from this is, that the larger body 
will fall most rapidly under any circumstan- 
ces, and that resistance of the atmosphere 
has nothing to do with it, because it is great- 
est on the large apple, and would, therefore, 
make it fall slower, entirely 
overlooking the fact that the 
surface of a sphere is to its 
solid contents as the square of | 
its diameter is to the cube of 
its diameter, and that the re- 
sistance of the atmosphere 
is, therefore, far less on a large 
ball than upon a small one in 
proportion to their weights, a 
fact which satisfactorily ac- _' 
counts for the results of his — 
experiment, and happily leaves 
the planets undisturbed — in 
their motions through space, 
where, so far as is known, 
there is no atmosphere 

We do not mention these 
instances for the purpose of 
criticising any one, though, 
of course, the mere statement 
of them isa criticism, but our object is to 
show the necessity for care and thorough 
preparation before attacking well established 
laws. 

Much of the work upon mechanical jour- 
nals must at times be done hurriedly, and an 
occasionable slip is unavoidable, of course ; 
we are not arguing that every one should be, 
or can hope to be, infallible, but for such 
mistakes as mentioned above there is really 
no excuse, especially in a technical journal. 
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Rope Driving—Some English Tools. 
By A. G. Brown. 

At the last meeting of the A. S. M. E,, at 
Nashville, Tenn., a question regarding rope 
driving came before the members, and some 
information of interest was brought out ; but 
as little cotton rope driving has been done in 
the States, and consequently not much ex 
perience gained in this method of transmit- 
ting power, the writer may be pardoned for 
thinking that some details of English prac- 
tice in this respect will be of interest, and, 
perhaps, of service to American enginecrs. 

In England, cotton ropes are largely em- 
ployed for main drives, for running traveling 
cranes, and for intermediate driving of all 


descriptions, and seem to be growing in ~ 


favor, both with engineers and users, 

It is acknowledged by engineers, however, 
that there is a loss of power, through fric 
tion, by this method over good belting or 
gearing, and this extra loss is variously esti- 
mated at from 5 to 10 per cent. There have 
been no experiments made, so far as the 
writer is aware, to determine accurately this 


” 
5¢ Rope 
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loss, but an approximation may be made, as 
follows : 

In the older cotton mills, where the main 
drives are by gearing, and for the interme- 
diate and machine driving, belting is used ; 
the friction of the engine, gearing, shafting, 
belting, etc., averages about 20 per cent. of 
the whole power, the engines developing at 
full loads 500 to 800 I. H. P. 
were compound condensing, and consisted, 


These engines 


in each case, of an overhead beam engine, 
which had been converted to compound (or 
McNaughted, as it is called here, McNaught 
having devised and largely employed this 
method of converting simple condensing en- 
gines) by the addition of a high-pressure cy]- 
crank center, 
the exhaust steam from which passes to the 
the 
beam, which now is the low-pressure cylin- 
der of the compound. 

In the newer mills, for doing practically 


inder between the and beam 


original cylinder at the other end of 


the same work, and where the main, and 


some of the intermediate drives are by 
ropes, the friction of the engine, ropes, 


shafting, etc., averages 23 to 25 per cent. of 
the whole power, the engines developing at 
full loads 800 to 1,500 I.H.P. 
are also compound condensing, and usually 
horizontal. 

It is reasonably certain that the newer en- 


These engines 


gines have at least no greater percentage of 
friction than the older ones*, and the per- 
centage of friction of the shafting and small 
belts should be the same ‘in each case, or, if 
anything, in favor of the large mills, there- 
fore the increase noted seems to be due to 


3{ Rope, 
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but the loss (friction) in this case must also 
be greater. 

The following cuts show the 
shapes and sizes of the grooves of rope pul- 


standard 


leys as made by one of the largest firms of 
rope pulley makers in England. The angle 
of each of the sides of the lower part of the 
groove, between which the rope wedges, is 
674°, or including an angle of 45° between 
The angle of the sides of the 
upper part of the groove, whose office is to 


the two sides. 


guide and steady the rope, is 85°, or 5° from 
a perpendicular. The pulleys are of cast 
iron, and the grooves finished very smooth ; 
the cuts show but two grooves in each wheel, 
but, of course, any number may be used. 
The firm from whose practice these dimen 
sions were taken recently started a compound 
condensing engine of 1,500 H.P., having a 
fly-wheel 32 feet diameter, carrying 32 ropes, 
diam., revolutions, 50 per minute. 
and 2 


each 13 

The three larger sizes, 14°’, 13 
usually used for main drives, and it is sel 
dom that the to 1”, are 
worked to the full capacity of the rope, be- 
ing generally used for light drives, such as 


, are 
smaller sizes, % 
Corliss engine governors and small machines 


of various kinds. In these smaller 
pulleys than given in the table are often used. 


Cases 
In one case, two { ropes were used to drive 
a governor (one of them a safety rope); the 
smallest pulley of the set was 12’ diameter, 
and the ropes ran very well, but as they rap- 
idly wore out, it showed very plainly that 
the pulleys were much too small, even for 
the little work to be done. | 
At this same place I came across a little 


1 Rope i; Ro} 





RorE DRIVING. 


the use of ropes ; but they run so noiselessly, 
take up so little room, and can be so easily 
led where needed, that some loss can be ex- 
cused when these other good qualities are 
taken into account. Shafts or pulleys need 
not be accurately in line, and the ropes will 
run very smoothly, even with fluctuations in 
the speed, Which would keep a belt flapping 
so badly as to make it dangerous. 

Another point is, that the engineers who 
advise this method, and to whom a smoothly 
running plant is always a credit, do not pay 
for the extra loss entailed by the use of ropes; 
and as ‘this loss does not affect the 
of the engine itself, but only of the plant as 
a whole, it is not apparent to the mill owner 
who does pay for it, but who usually (1 


economy 


might say always) refers the question of econ- 
omy of coal to the I.H.P. developed. 

A small portion of the extra loss is due to 
the bending of the ropes around the pulleys, 
but as the pulleys are usually large, and the 
ropes very pliable, this is not a great amount. 
The major portion is due to the wedging of 
the 
quired to pull it out. 
ever, of the English engineers leads them to 


rope in the grooves, and the strain re 


The experience, how- 


prefer this form of groove to any that would 
give the rope an opportunity of slipping, as 
the latter not only rapidly destroys the rope, 


* The writer has not been able to secure any re- 
liable data of the friction of either old or newer 
forms of engines alone, as the trouble and expense 
of disconnecting the driving gear practically pro- 
hibits this being done. Friction diagrams of newly 
started engines are not reliable: in the case of a 
pair of engines to develop 1,200 H.P. the friction 
was 100 H.P. less on the than on the first 
day, 40 H.P. less still on the third day, and was ip 
excess of the expected amount when connected up 
to drive the mill. 


second 


kink—and a very good one—for draftsmen, 
which was new to me, and may also be to 
of Instead of using 
tacks for fastening the paper to the drawing 
board, they they 
wished to stretch the paper it was dampened 


many your readers. 


used — sealing-wax. If 
as usual, and a few dabs of wax along each 
edge held it securely. The upper surface, 
whether stretched or for temporary use, was 
left clear of any obstruction to-the use of 
triangles, and 
pocket-knife the paper was easily and quickly 


square or by the use of a 
removed ; a scraper or knife was used for re 
It an 

and 


moving the old wax from the board. 
swers equally well for tracing paper 
vellum. 

I have been looking over a few planers at 
and Manchester, and among 


the good and bad points I noticed the follow 


work in near 


ing: One, a7 & 7 X 16’ planer, had the bed 
made in two parts, divided longitudinally. 
Each half was driven by independent gear 
ing, which could be coupled so as to make 
both parts work together ; the halves of the 
bed could also be bolted together by turned 
bolts in reamed holes, so that a piece re 
quiring the full size of planer could be op 
erated on, if desired, while at the time I saw 
it, it was at work on two independent jobs, 
with one side and one crosshead tool on each, 
practically as good as two planers. 

Two others, one an 8 8’ & 20’, and the 
other a 10’ & 10’ « 24’, each had two tools 
In ad 
dition to planing in the usual way, the tools 


on the crosshead and two side tools, 


on the crosshead would plane crossways, 
having a quick return motion for this, and 
to 


% per cut ; and also the crosshead carrying 


the bed would be fed along at from Va 


the two tools could be run up and down with 









a quick return motion, like aslotter. In this 
case the tools would be fed crossways of the 
planer, as in ordinary planing. I saw the 
smaller of the machines plane in all three di- 
rections, and it worked excellently. 

The following table 
ropes and pulleys : 


gives particulars as to 


Diam. of rope. 54 % % 1" 
Weight per ft., 


ibs 125.184) .2% 33 51.74 1 «11.8 
Effective work 

ing tension, 

lbs 10 60 82 108 167 242 380 430 
H.P. at 1,960 ft 

per min 1.211.81 2.47 3.26 5.05 7.3 10 13 
H.P. at 5,000 ft 


minute 
16.05 9.65 12.35 


per 
stand’rd sp 
Diam. smallest 
pulley (meas 
ured at cen 
ter of rope) 18" ®W 26 30 3% 


16.30 25.25 386.5 50 65 


60 


ae 


About Saw 


Mills. 


A couple of Michigan men have taken out 
patents upon a band mill carrying two saws, 
which is designed to cut in both directions, 
so that no time is lost in the process of gig- 
ging back. <A board is cut from the log in 
running one way by one of the saws, and 
another by the other saw in returning. It 
was a Chicago lumber trade journalist who 
suggested some months ago that the ultimate 
function of the 
some such thing as this. 


band mill would be to do 


Naturally the increase in the number of saws 
and in the necessary amount of gearing is 
increased to 


calculated to require 


but if the capacity of the saw ig 


power 


propel it, 





doubled this should not de a 
e serious draw-back. In a ma- 
chine shop in this city there 


still stands a band mill car- 
rying two saws, in the success 
of the in- 
ventor had much confidence, 
but this 


yet been shared by any mill 


which intrepid 


contidence has not 
man by the practical applica 
tion of the invention. 

Saw mill men are chary of 
new things in the band mill 
In 


mills which have been proven 


line. some quarters the 


successful are looked upon 


with suspicion even yet, and 


innovations have as much 
difficulty in getting an oppor- 
tunity as the — stage-struck 


maiden to get an engagement 
as leading lady in a first-class theatrical com- 
pany. 

Still it is entirely probable that the capacity 
of the band mill will be increased, and that 
the attention the principle is receiving at the 
hands of inventive minds will result in many 
changes and improvements. 

The 


is not a 


idea contained in the latest invention 
bad 


saving time chiefly which would otherwise 


one, and a double band mill, 


be consumed in gigging, would not be open 
to the objection which a mill cutting two 


boards at one time might be, for obvious 


reasons, Vississippil Valley Luimberman., 
-—- 

The tendency of trainmen to invent odd 
names for rolling stock and their attachments 
are fa- 
miliar with the odd appellations bestowed 
upon 


is often amusing. All railroad men 


locomotives, from the days of the 


“grasshoppers,” ‘‘crabs”’ and“ camel 
to the of 


The Wisconsin Central officers have been an- 


backs” modern genus “hogs,” 
noyed of late by a disrespectful name given 
by their trainmen to an artistic effort to put 
a distinguishing mark upon the rolling stock 
The mark con- 
sists of a neat red shield placed on each loco 


belonging to the company. 


motive and car, with the number painted in 
the middle, The trainmen have dubbed the 
shield the ‘“ liver pad.”— National Car and 
Locomotive Builder. 

BS - 

There is evidence so far that metal ties for 
railroads have been a failure so long as 
wooden sleepers can be had at anything like a 
reasonable cost. It would, however, be a very 
desirable thing if a substitute could be found 
for wooden sleepers, as tending to preserve 
the forests, which are being quite too rapidly 
depleted, 
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Practical Details of Blacksmithing. 
By B. F. SpALpINa. 

WELDING GUN BARRELS—DROPPING ON MAN- 
DREL—HAND BRUISES—SOLID BANDS—SIDE 
PRESSURE—FLOW OF METAL—FLUID AND 
SOLID, COMPARATIVE TERMS—BROACHING. 
The were used 

hold the barrel firmly to the stock were for- 

merly made, for the military 
iron, and 


bands which on guns to 
service, of flat 
there 
were two circles, or parts of circles, which 


welded in a ring; but as 


they were to fit, one of which was of the size 
of the barrel, and the other larger, to fit the 


stock, these bands, after being welded, 
were driven upon a mandrel, which was 
shaped exactly like a cross-section of the 


combined stock and barrel at the place where 
the band was to fit. To this mandrel it was 
made to conform by staking it in at the cor- 
ners, and by the application of a little ex- 
pert hammering. During the hurry of get- 
ting out guns, in 1861, this method was im- 
proved upon by parties who desired to finish 
the outsides on the automatic profiling ma- 
chines, designed at the Springfield Armory 
by Cyrus Buckland. The improvement con- 
sisted in having dies made in which the bands 
were dropped on a mandrel, which was _in- 
serted in them to the right distance to make 
them uniform, and all of the correct size. 
Another advantage of this operation was 
that it could be performed much more expe- 
ditiously than the old way. 

There was this disagreeable feature : When 
the handles of the mandrel were stiff, the jar 
of the blow made it very hard on the hands 
of the operator, for it was not easy to get the 
mandrels into the dies always just level, and as 
the blow always brought them level in an in- 
Stant, a part of the effect of the blow was 
transferred to the handle of the mandrel, 
and discharged itself in the hands of the 
workmen, To avoid this, the handles were 
reduced from 14” round to 3’ round, which 
size gave all the strength needed, and also 
yielded with suflicient flexibility to remedy 
the trouble. 

These jars, producing bruises, are the 
cause of many well-known complaints among 
blacksmiths, who are not, as a general thing, 
of complaining disposition ; 
dependent themselves than other 
tradesmen for tools, etc., they have nobody 
else to complain of. He is a lucky smith 
who has not at some time been laid up from 
one to three months with what the physicians, 
I think, now call a catarrh in the hand, but 
which, in my younger days, the old black- 
smiths called a ‘‘ frog felon.” 
of the hammer, or a too stiff handle in the 
hammer, will cause it. It is not uncommon for 
blacksmiths who take up the hammer to use 
again, after having 
into other business 


for, being more 
among 


Excessive use 


laid it aside and gone 
for a while, to have six 
the hammer hand, and 
if they do not develop 


or eight blisters in 
they are fortunate 
into felons. 
every day, a change of work may produce 
the same result. I can remember how my 
hand used to be cramped and blistered inside 
so that I could not open it for weeks when | 
have forged small gun screws with a short 
handled, heavy steel hammer, pounding on 
steel jumpers, for from five to ten cents a 
hundred. Men who are unused to the bus- 
iness, or who have stopped working at it un 
til their hands have become tender, are liable 
to have a catarrh in the hand when they 
commence to strike with the sledge-hammer. 
As there is no pain more exquisite than comes 
from these malignant inflammations, and as 
there is no sure refuge or relief at the com 
mand of the sufferer, every reasonable pre- 
caution is, and of right ought to be, exer- 
cised in guarding against them. They are 
sometimes produced, however, like blisters 
in blister steel, by causes too deeply. hidden 
to be traced. They are blisters on the bone. 
The doctors say they are always of trau- 
matic origin, or the results of external in- 
jury, which itself in 
serous effusion between the periosteum and 


manifests excessive 
the bone, and relief is sometimes given by 
letting this out with the lancet. 

When the demand 
ing guns to carry 


arose for breech-load- 


on the war there was 


Even when using the hammer | 


AMERICAN 


Invent- 
ors had ideas of their own about them, and 


developed a new fashion in bands. 


when their models were accepted the shape 
of the bands was not considered objection- 
able, especially as they presented a very 
neat appearance on the arms for which they 
were designed. This fashion was to make 
them narrower and thicker, and instead of 
being flat, they were made of a half-oval 
cross-section. 
the corners 
that the 
edging machine with round cutters, making 
curves instead of sharp corners. It would 
have 


They were thickened up at 
the 
outsides could be 


where two circles met, so 


finished on an 


have been a_ tedious, slow process to 
forged these, and bent and welded them as 
the the old musket 


made, reason other methods 


band on 
this 
and 


swivel was 
and for 
carried out similar to, 
the 
pistol factories for making 
into 


very general use for making eye-bolts, and 


were devised 
but not exactly 
ployed in the 
frames. 


same as those em- 


As these methods have come 
many other things which are cupped out, or 
have holes in them, they are here described 
particularly in 
being of general application to a large vari- 
ety of work. 


reference to bands, but as 


The usual plan was to take a bar of proper 
width and thickness, which was best deter- 
mined by experiment, and strike it in dies 
edgewise, to give it something like the shape 
in profile, making a blank, the outside of 
which was about as large as the inside of the 
finished band was to be. The next operation 
of the middle of 
to fill a die, which 
the right shape to take the band in flatwise. 
If a plain finger ring isto be cast, it may be 


was to force the stock out 


this, and cause it was of 





Half Oval Band 


Flat Band 


DETAILS OF BLACKSMITHING. 


bedded half way up in each side of 
mould. 


the 
the same 
way—that is, the band was let in, half in 
each die. There were then flat-ended 
cores in the inside of the band impression in 


These dies were made in 
two 


the dies, and the ends of these cores were of 
about the same size as the blanks from which 
the bands were to be made, as is shown in 
section in Fig. 1. It would not do to let 
these come together on the blanks, for they 
would cover its whole surface, and thinning 
it down would not fill the dies. It is neces- 
sary to this purpose that the corners of the 
flat-headed 
in all cases so much as 


cores should be taken off, not 


to make them semi 
circular in cross-section, but enough to en 
sure that there shall be sufficient stock forced 
from the center to fill the dies, the shape be- 
ing, as is represented in Fig. 2, for the dies 
which give the first blow flat wise on the blank. 

After this blow is struck it is sometimes 
the custom, in shops where +the drops are 
placed in convenient proximity to the punch 
presses, to punch out the inside of this class 
of work, leaving the hole of the same size | 
and shape it is intended to finish. Such a 
piece as a band can be cut from the bar at 
this stage, and finished by dropping on a 
mandrel, but it is a more usual practice to 
strike it another blow flatwise in close finish- 
ing dies, like those shown in section in Fig. 1, 
This dropping throws out a fin all around, 
which is sometimes trimmed off at one stroke 
of the press, and sometimes at two—one for 
the center and another for the outside. To 
trim it at one blow there must be sufficient 
support afforded by the outside fin to hold 
the piece up, on the die, while the punch cuts 
out the inside tin, and until a shoulder on the 
punch has descended low enough to bear 
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upon the band and press it through, taking 
off the outside fin then as it goes. This 
cleans the whole. There is a little difficulty 
about stripping the band off from the punch; 
but this is overcome by making the necessary 
calculation and arrangements previous to 
hardening the punch, so that the stripper can 
bear on points of the band which come where 
the shoulders of the punch have been cut 
away for the purpose. 

Another way to do this class of work, 
where the punches are not conveniently sit- 
uated to punch out the inside after it has re- 
ceived the first indenting stroke of the drop, 
is todo all the drop work before they are taken 
to the punch presses. There are some estab- 
lishments where the work brought to the 
punches is in excess of their capacity, and 
when there is such a state of things it would 
not be good practice to keep one standing 
still three-quarters of the time, waiting to 
drive a bit of stock out of a band or an eye- 
bolt, when these things could be brought to 
it cold, and be done in this state with tenfold 
facility. 

If the dies are properly designed and made, 
all of the drop work can be done on the 
bands before they are trimmed at all. They 
may be in some cases taken directly from the 
dies shown in Fig. 2 to those shown in Fig. 8, 
or they may go to dies which are intermediate 
between these dies and such would have the 
corners taken off rounding, not quite half as 
much as those first used in Fig. 2. From 
these they then go tothe finishing dies, Fig. 3. 
The depth of these should be less than the 
depth of the preparing dies ; the reason for 
this is, that there should be rather an outflow 
than an inflow, over the sharp corners of the 

die, because an in- 
flow would tend to 


a cutting into the 
substance of the 


, } band, something of 


the nature of a cold 
shut, but not exactly 


Pe 


Fig. 2 the same. Whea 
iron is struck hot 
with a powerful 


blow in the drop it 
has a powerful ten- 
dency to go some- 
where, and as it can 
go neither up nor 
down, and is free 
to move only side- 
wise from the center 
of impact, its tend- 


ency to get away from the pressure is 
exerted in every outgoing sidewise  di- 


rection. The fluids transmit pressure equally 
in all directions; and as the metal under 
compression is more or less pliant to the 
motive, as it is more or less reduced to fluxi- 
bility, as it flows with greater or less facility, 
soit is, ina larger or smaller degree, subject 
to this law of fluids, which it resists, aot more 
than they do by inertia, but by cohesion. It 
must be remembered that the question of 
solidity is determined by the tempetature. 
When the school boy who sits astride the 
North Pole to recite his lesson in philosophy is 
asked ; ‘‘ What is water?” the reply from his 
frozen lips will be, ‘‘ Water is a solid” ; and 
if you plunge into Symne’s hole, and question 
through a long-distance telephone the parties 
you may see afar off by the lurid lights in the 
center of the earth, ‘‘ What is quartz?” the 
faint reply that will reach your ears will be 
‘Quartz isa fluid.” And it is susceptible of 
proof that not only is the question of fluxion, 
or flowing, one of temperature, but it is also 
one of pressure, as all the ductile metals will 
flow under adequate pressure at most any 
temperature. The side pressure which is the 
effect of the flow of the metals or the sliding 
of the particles upon each other, is so great 
that [have often noticed that when a flat 
piece was dropped ina pair of dies, which 
had a gateway nearly to the depth of the 
die, that the stock would seem to be jerked 
out of the thickness by the blow, and the 
piece would be deficient in this respect around 
the gateway. Whena blacksmith cuts off a 
piece of iron between his hardy and _ his cold 
chisel, the piece flies as soon as the stress, 
which is wedging it apart, becomes greater 
than the strength which is holding it together. 





It will go up or down according to the posi 
tion of the chisel, or as the acuteness of th 
angle of its edge differs from that of th 
hardy. Although there appears to be a sin 
ilarity in the two cases, yet a careful analysis 
will show that the behavior of hot metal 
struck by a blow of the drop, proceeds fron 
a cause entirely different from that. This 
cause appears to have a greater similitude t 
that which prevents the filling of a glass with 
water at a high pressure hydrant. I suppose 
that water could be forced into the glass with 
such velocity that it would be impossible to 
retain a drop inthe goblet, and I have ob 
served that iron will indicate by the effects 
produced upon it the greatness of the velocity, 
as distinguished from the amount of pressure, 
with which it has been struck. 

In dropping bands this disposition to fly 
away from sudden pressure may be noticed, 
if the blanks are placed in the dies, Fig. 1, in 
the shape that they would be coming from 
Fig. 2 if too much stock has been left in the 
middle. This stock is forced to go some- 
where, and it will follow the path of least re- 
sistance and go right into the soft stock form- 
ing the substance of the band. Probably 
conditions might occur affecting the thick- 
ness of the center, and the velocity of the 
stroke, that would result in cutting the band 
in two, clearly bisecting it longitudinally. 

In the finishing dies shown in Fig. 3, which 
seem to be of the best shape to use where the 
center is not removed with a punch press, it is 
intended that the center cores shall be con- 
saved out sufficiently to receive all the over- 
plus stock there is in the middle of the bands, 
and that it shall be made to tend that way 
toward, instead of away from the center. 

The bands which were not finished by 
dropping on mandrels were generally shaped 
inside by punching and broaching. Which 
way is best, was a mooted point at one time, 
but is probably at present settled in favor of 
broaching. 

The introduction of the system of inter- 
changeable parts was contemporaneous with, 
and its success was dependent upon the in- 
troduction of revolving rotary cutters for 
wood and metal ; but in the inside of a rect- 
angular hole with sharp angles in metal, the 
functions of the rotary cutter are transferred 
necessarily to a serrated shaft—termed a 
broach—of properly shaped cross-section, so 
increasing in size that, in its forced progress 
through the hole, each successive tool shall 
shave or mill off some stock, so that the 
passage of one or more broaches through it 
shall enlarge the hole to the proper size, and 
cause it to assume the correct shape. It is 
not quite as cheap to do this inside milling, 
although the cutter has teeth in operation on 
all sides at once, asit isto do outside milling, 
but it can be done with just as much accu- 
racy, and with a machine of six or eight 
inches stroke the results are quite gratifying. 

8 me 

The Mail and Express, referring to one of 
the recent hot Saturdays, arrives at the fol- 
lowing consolatory conclusion : 

Fortunately it is Saturday, and most of us 
can flee from the furnace of brick and stone 
to the green of the grass and the trees, and 
enjoy at least one day of rest before begin- 
ning on another week’s labor. 

What a mighty world ‘‘us” is 
after all. As a matter of fact, but a very 
small percentage of the citizens of New 
York, or any other great city, can revel 


small 


amidst the ‘‘ green of the grass and the 
trees” for one day in the week. The great 


majority of them are compelled by circum- 
stances, over which they have no control, to 
make the best they can out of ‘‘ the furnace 
of brick and stone.” 
a 
When the Keely motor successfully motes, 
when a man serenely in atmosphere floats, 
when Yankees are brought to the eating of 
when motion perpetual shall be 
achieved, when cyclone’ pulverizing is 
proved and believed, and when grinding 
pneumatic is else than conceived, we shall 
look to see some inventor successfully utiliz- 
ing the power of Niagara River at its exit 
from Lake Erie. Meanwhile said inventors 
are wilting their collars in struggling to 
acquire the Buffalo prize of $100,000.— 
Milling World. . 


oats, 
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Boiler for Steam Heating. 


)s 
h 
h In our issue of August 21, 1886, we de- 
” scribed the boiler which we illustrate on this 
” page, using at that time a cut similar to Fig. 
u 2, which shows the internal arrangements of 
_ the boiler as adapted to be set in brick work. 
a The construction will readily be understood 
tc from the section, which shows it to consist of 
th two heads, connected by an outer shell of 
e boiler plate, and an inner shell or flue of the 
same material. At the bottom of the inner 
os shell is the fire-pot, which is fed from above, 
D upon the principle of base-burning stoves. 
“ Between the two shells is the water and 
f steam space, through the lower part of which, 
i pass several groups of radial flues. 
Fig. 1 shows the boiler as arranged for a 

y metallic casing, dispensing with brick work, 
, and with the addition of a new feature called 
. a return water heater. 
“ This heater, which is at the right of the 
J cut, is really a part of the smoke-pipe, into 
which the return water from the radiators is 
‘ carried, and led through a coil, containing 
. 75 to 100 feet of pipe. 
i It was found, in using this boiler as for- 

merly constructed, that the gases which were 
: passing out through the chimney flue were 
far above the temperature of the steam in 

the boiler, but that the increase of heating 
i 


surface necessary to utilize this waste heat 
would make the boiler too large for many 
places where it would need to be placed, and 
also increase the cost of it above the desired 
limit. It was noticed at the same time that 
where radiators of certain design and of 
sufficient capacity were used, the water re- 
turned to the boiler was quite cold, and 
when fed in had the effect of reducing the 
steaming capacity of the boiler. 

The idea was then conceived of utilizing 
this waste heat for raising the temperature of 
the water of condensation, and it is the ob 
ject of the re-heater to do this. 

The heating surface contained in this coil 
is much more effective than an equal amount 
of surface would be if added to the boiler 
itself, because the difference in temperature 
between the water of condensation and the 
gases is greater than that between the steam 
in the boiler and the gases, and the transmit- 
ting efficiency is therefore greater, as any one 
familiar with the principles governing the 
utilization of heat will readily understand. 
For this considerable increase in 
economical efficiency might be expected from 
such an arrangement, and the results in 
practice show that the same boiler will heat 
about 25 per cent. more piping with the re- 
heater in use than without it. 

The arrangement of the pipes, valves, etc., 
will be readily understood from the cut. 
The water of condensation returns from the 
radiators through the pipe R, and passes up 
through the coil to the boiler. The pump is 
furnished only when there are no water-works 
having sufticient pressure, and is, of course, 
only used to replace the water which is 
wasted by leakage or otherwise. 

Whatever water of condensation may come 
from mains or leading pipes, is, of course, 
nearly as hot as the steam, and is returned to 
the boiler through pipe M without passing 
through the heater. By manipulating the 
valves A, B, C and D, any of the pipes can 
be blown out, and by closing off all the 
other radiators any single one can be blown 
through separately. Valve G@ is for blowing 
off the boiler. This boiler is made by R.W. 

King & Co., Georgetown, Ont. 


reason a 
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Shop Notes. 


One of the best known mechanics in New 
England is Dwight Slate, of Hartford, Conn., 
and there are few mechanics who may, with 
much confidence, expect to be so active in a 
mechanical and business way at his age, 
which is now seventy-two years. It is some- 
what remarkable to find a man seventy-two 
years old carrying on a machine shop, espe- 
cially giving his personal attention to its 
management. 
machinery and tools which he is building, 
most of which are his own design, he builds 
special machinery to order, and, upon the 
occasion of a recent visit to his shop, we 


Sesides his regular lines of 
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found him over the drawing board, working 
very much as though he were fifty years 
younger. 

He had just completed some very ingen- 
ious machinery for the men who have the 
contract for supplying the Post-oftice Depart- 
ment with postal cards; machines by the use 


of which, a contract, which had been a 
losing one, had been made profitable. At 
the time of our call he had just commenced 
to study upon the problem of the construc- 
tion of a machine for cutting the screws 
which are to be used on Edison’s phonograph 
for traversing the recording mechanism over 
These 


the cylinder. screws are of fine 

















Fig. 








Fig, 


pitch, and must be quite true, and exact 
duplicates of each other, so that when the 
sheets are changed from one instrument to 
another the spiral line of impressions will 


come in exactly the same relative position, 


It was late in the day, and a sufficient 
number of hours had been spent over the draw 
ing board to fatigue many younger men, but 
Mr. Slate put on his coat and walked down to 
Colt’s armory and back to show us a machine 
he had recently completed for the Water 
This is a machine 


house Electric Company. 


for cutting the teeth of a rack on some 
small brass rods used in the construction of perfection, a machine substantially as de 
It consists essentially of acyl- signed by him years ago for the purpose 


their lamp. 
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inder about 24” diameter, having a great 
many grooves cut lengthwise upon its outer 
surface, into each of which was placed and 
fastened by suitable mechanism, one of the 
rods to be cut. This cylinder was revolved 
slowly, while in front of it moved a small 
carriage carrying a revolving spindle, upon 
the end of which was a milling cutter the 
shape of the teeth. By a screw connected 
by gearing with the large cylinder this car- 
riage is fed along at such a rate that the 
milling cutter cuts teeth of the proper pitch 
upon each rod. 
and the pitch of the rack teeth so fine com 


The cylinder is so large, 


paratively, that the angle of the spiral is not 
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1.—BoILER FOR STEAM 


HEATING, 


noticeable in the width of the teeth. 


the cost of cutting the racks to about one 


hundredth of what it was by previous 
methods. 

In addition to his other duties Mr. 
Slate is consulting engineer for the E, 


Horton & Son Co., of Windsor 


Conn. 


During the war he had charge ‘of 


rifling small arms to its present state 


machine works admirably and has reduced 


Locks, 


the 
rifling department of Colt’s armory, and was 
largely instrumental in developing the art of 


of 





being still largely used both in this country 
and in Europe. 

for lathes has 
become familiar to mechanics, and is, 


Slate’s taper attachment 
with- 
out doubt, one of the best improvements ever 
made upon the engine lathe, enabling taper 
work to be turned and bored with a degree 
of accuracy and convenience which, without 
it, is practicably unattainable. Tool makers 
especially are greatly indebted to him for its 
invention. The patent was sold to Pratt & 
Whitney, and it known through 
them, but it has now become public property, 


became 


and is used by a number of tool builders, 
who, though they construct it in various 
forms, employ the same principle; they are 
all, so far as they have come to our notice, 
the Slate attachments. 

It will the above that Mr. 
Slate has quite a prominent and 
honorable part in our mechanical develop- 
ment, but what is most remarkable is that, at 
seventy-two 


be seen from 


taken 


years of age, he has by no 
‘ outlived but bids 


fair to render valuable service to the com- 


means his usefulness,” 
munity by the exercise of his original talents, 
for years yet to come, 

————__—_»g@p>e———_—_— 
Certificates for Firemen. 


BY WW. 


H. Boornu. 





Much has been written on the subject of 
certificates for firemen, and yet the subject is 
far from settled. In theory it doubt 
sounds well that a fireman should be able to 


no 


pass some written examination in regard to 
his ability, and yet experience proves pretty 
conclusively that nothing of the kind 
Indeed, it would appear to be by 
far more necessary that a boiler owner should 
certificate of 
than that a fireman should re- 
quire a certificate of fitness to work the 
same. 


is 
necessary. 
fitness to 


obtain a own a 


steam boiler 


In the long experience of the Manchester 
Steam Users’ Association, of England, the 
opinion prevails, not merely in the office staff 
and with the chief engineer, but amongst 
the that boiler ex- 
plosions are not caused by firemen, and that 


inspectors themselves, 


to subject firemen as a body to the search- 
ings of an would as_ likely 
weed out the very best men amongst them. 


examination 


It is not merely the writer’s experience 
only, that many of the ablest and most care 
ful firemen are men comparatively illiterate, 
and yet these men are fully competent to 
throw the ‘‘right way up,” and 
understand just where the water level should 
be maintained. A knowledge of the higher 
mathematics is not even necessary to the con- 


on coal 


structing engineer, far less necessary, indeed, 
than a sound common sense; nor is even a 
knowledge of simple reading necessary to 
make a good fireman, Just as some are born 
statesmen, others sailors, or soldiers, soa man 
comes into the world witha special aptitude 
for certain occupations, and those who have an 
intimate acquaintance with firemen and their 
habits will, we think, grant that, however 
desirable it may be that a fireman should be 
able to read, to calculate a safety valve, or 
determine the composition of the fuel he 


burns, no amount of such knowledge will 


give him that special knowledge of how and 
where to dispose of this shovel full of coal; 
when to clean such a furnace ; how to fire so 
not to cause an overloaded engine to 
slow down, and yet at the same time not to 
keep the safety valve blowing in full sight of 
the office window. Such canonly be learned 
by experience, and he is a poor fool who 
cannot read a gauge glass by sight without a 
knowledge of Greek. In these days of 
universal so-called education, it is too little 
remembered that many of the greatest men 
of the past were illiterate; that probably 
many of the signatoriesof Magna Charta were 
unable to write more than their names, and 
yet they had sound sense; and so now there 
are many occupations which demand just 
sound sense, and it is as well, when examina- 
tions for certificates are being advocated, to 
bethink us of the consequences which might 
ensue from the sudden discharge—inevitably 
—of many of the very best men. Presuma- 
bly a knowledge of bovine physiology is not 
required in a cowboy who manages his 


as 


cattle, whilst ignorant of Virgil’s Georgics, 
It behooves us to hurry slowly in some mat- 
ters, or, by grasping at the shadow, the solid 
substance may be Jost. 































Compound Engine Diagrams. 


We present with this some diagrams from 
a compound engine, a consideration of which 
will afford some information on the subject 
of compounding. The 
us by Ed. F. Williams : 

Figs. 1 and 2 are diagrams, the originals 
of which were the Williams 
Compound Engine No. 3, at Central Sta- 
of Chicago Are Light and Power 
The diagrams are as nearly as could 


article is furnished 


taken from 
tion 
Co. 
be traced from the originals, and are 
reproduced half size. 

Fig. 1 is from the high-pressure cylin 
der, and Fig. 2 from the low-pressure. 
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four times the displacement of the H.P. pis- 
ton for one stroke. 

Fig. 4 exhibits the distribution of steam 
The distribution of 
inertia by curve S S, and the distribution of 
pressures on thecrank-pin bycurve ba, 22 


pressure by curve @ a. 


is the neutral line, and 4S the base line. 
the distribution for the 


will be seen that scarcely any 


forward 


This is 
stroke. It 








a 
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Fig. 4 
Scale 32 lbs.per.sq.ineh. 
of Lp. piston area, 


Wwe 








DATA, 

Diameter H.P. cylinder.... 194" 
Diameter L.P. cylinder.... 35" 
SETORKG Of PIBtON, «8.0% 68 34” 
Revolutions per minute.... 182 
Piston speed in feet per 

MINE A etae acces seligioe COU 
Position of cylinders, tan- C 

dem, Displacementratio. 3.25 to 1 
Horse-power constant for 

Be pistons.) «65: aren, (GOT 
Horse-power constant for 

Lite GD ISUOI 0. 5.01;6 5 o/s <1 21.24 
Mean effective pressure on 

IS ley 1S) 7 aren 36.36 Ibs. ur 
Mean effective pressure on 

| Dl Sea) | 0) 1 eee eee 9 lbs: 
Indicated horse-power on pez 

in Ue Peis) 0) (-]0) © ee ae ee 242.5 
Indicated horse-power on 

UB) gn 0110) | ee 192.6 
Total horse-power........ 435.1 
Mean effective pressure re 

duced to terms of low- 

pressure piston......... 20.8 Ibs, 
Terminal pressure absolute 

in low-pressure cylinder. = 7 Ibs. 
Steam accounted for by the 

indicator per I.H.P. per 

ROUT ce crotsarcte sas sine isie sists 12.3 Ibs. 
Boiler pressures i...6...<.4% 96 lbs. 
Receiver pressure........- 3 Ibs. 
ROO ia cisiasicre 53) : 264 


Deane condenser and air pump. 

Fig. 5 exhibits the application of the theo- 
retical to the actual expansion curves of both 
cylinders. The respective lengths of the two 
diagrams are proportioned to each other as 
the actual expansion ratios, which may be 
different from the displacement ratios of the 
two cylinders, when either compression or 
In this 
case there is sufficient compression in the 


clearance exists in either cylinder. 


H.P. cylinder to restore to it 15 per cent. of 
the steam at the pressure of terminal expan- 
sion; by this action, therefore, only about 
85 per cent. of the H.P. displacement is de- 
livered to the receiver, and the actual expan- 
sion ratios of the two cylinders would be 
1 to 3.8, or as 26.3: 100, were there no clear- 
ance or compression in the low-pressure cyl 
inder. 
saved by compression about 5 


In this cylinder, however, there is 
per cent. of 
piston displacement ; only 95 per cent. then 
to the condenser, and the true 
The 
lengths of the diagrams are, therefore, as 
8.61 isto 1. The 
the clearance in per cent 


is delivered 
expansion ratio is 3.61. respective 


clearance lines represent 
of length of card. 
There is, in this case, a very close conformity 
of the actual to the theoretical expansion, 
taking into account the clearance in the H.P. 
cylinder, and its influence on the terminal 
expansion in that cylinder; the actual ratio 
of expansion, taking into account the cut-off 
on the H.P. cylinder, is about 14.8. 

The too common method of laying out dia 
grams proportionate to the displacement 
ratios of the two cylinders, irrespective of 
the influences of compression and clearance, 
is erroneous, and always represents a better 
performance than is due to the engine. 
the 
theoretical curve disregarding clearance and 


Fig. 3 represents an application of 
compression from the diagram, It would 
appear that the actual ultimate expansion 
was below the theoretical, which is untrue. 

The clearance in the high-pressure cylinder 
is .055; the displacement and the clearance 
in the low-pressure cylinder .04 of the dis 
placement, The receiver, including all con 
nections, and L,P, steam chest contains about 
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urement, and if found to be sprung it would 
necessitate a repetition of the work, with 
probably the same result. 
calipers from castings of regular manufact- 
urers, something like drawing, Fig. 1, which 
have asmall boss on each side, on which the 
size is marked. 
these calipers are chucked in grinding them, 
but I found in many cases, clamping firmly 


I suppose this point is where 


Fiy. 3 


Scale 40 











[have finished up | 
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outside, aclose fit, as a protection. The rir 
| of emery, after being carefully trued up « 
the disk, is secured with shellac, putin whe: 
| melted, which secures the same until wor: 
out, For grinding smaller calipers I use 
regular emery wheel, and with a diamon 
tool turn off the emery on each side, present 
ing a narrow edge to give clearance, so tha 
the emery wheel can be passed over th: 

caliper surface, to insure that it b 
- straight. 

Stamping sizes or name, if for an) 
special work, should of course alway 
be done before grinding the caliper, a 
that nearly every 
changes their size. 
| The drop or hand-forged cast-stee] 
caliper will be found far superior to 
those made of steel casting, as they are 
more rigid, and will not change in size 
as readily should they receive rough 
usage. They should be made as heavy 
as is practicable. 

In making new calipers I usually 


process in cast 





Fig, 5 










Scale 40 


Stroke 34 
Revs. per.min, 


William’s automatic Tandem, 
High speed, Compound Engine. 


Cylinders 19% & 35° 


132° 


have them forged after a pattern giving 
them proportion like that shown in 
Fig. 2, then plane or mill up the calip- 
ering faces parallel with each other, 
allowing sufficient to grind to size. 
I then harden the points, and after 
marking them send them to the pol- 
isher and have entire surface polished, 
which will give them a neat appear- 


/f 











CoMPOUND ENGINE DIAGRAMS. 


the stroke 
practice is 


pressure exists at the beginning of 
at the back end. The effect in 
entire absence from jar or heating. 

a 
Standard Calipers—Making and Keep- 
ing in Repair. 


By A. B. LANpts. 


In a recent article 1 gave my experience 
with standard calipers—how to detect error 
the In this 


article | propose to give my method of cor- 


in them, and at proper time. 
recting these errors, the manner of grinding 
to the proper size, as well also as making any 


new ones, either of regular or special sizes. 


Fig. 1 U 
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| the edges of the caliper with the bar. 





enough on this point to hold them changed 
them sufficiently to not answer the purpose 

I then adopted the method 
now describe and illustrate in 


when released. 
which I will 
Fig. 2. 

I made a flat bar of steel, planed it up on 
all sides, set a block on each end to receive 
the centers, so as to throw the top of the bar 
below the centers of the grinding machine. 
I made this bar of a length to attach a number 
I turned the top sur- 
face of this bar, and also the points on the 


of calipers at one time. 
caliper marked a 4. Now laying the caliper 
on the bar squarely, with a soldering iron I 
drop solder at the points @ ) sufficient to unite 
This 
will hold the caliper firmly and 
without the slightest springing, 
and when it is released it retains 


exactly the size it was ground 
to. This method, it will be 
seen, can be very quickly ac- 


complished, and if a number 
of calipers are to be ground | 
at one time, as many as the 
bar will hold can be thus tacked 
to it at the same time. The re- 
leasing of the caliper is done by | 


a 





STANDARD CALIPERS. 


Making new calipers of this kind may seem 
out of place to many to do in asmall way, 
since there make a 
specialty of them, and the supposition is gen 


are manufacturers who 
erally that they cannot be made at a cost 
that will justify making them in a shop out- 
But since 
itis not a convenient thing to send calipers to 


side of the regular manufacturers, 


the manufacturer to have them corrected, it 
is necessary to have some provisions of your 
own to do it, and if fixed for doing this it is 
just as small a matter to make any new Cali- 
per of regular or special sizes. 

Ido not mean to lay down any plan by 
which manufacturers of calipers should make 
I naturally conclude that they have 
the best known method, yet I never saw how 
they manipulate them in their final finish. 


them ; 


simply breaking the solder. 
This bar is put in the centers | 


of the grinding machine and | 


prevented from turning by = any _ suit-| 
able means, preferably by blocking. Then | 
by feeding the wheel back and _ forth, | 
and from one side to the other, the whole 


surface on both lips of the caliper can be ac 
curately ground and parallel with each other. 


Fig. 2 
Fig. 1 





Fig. 3 








But for the tool room of manufactories where 
calipers must be kept in repair, my method 
will answer well, and is cheaply rigged up 
for. 

My greatest difficulty in grinding calipers, 
when I first attempted to make or repair 
them, was to chuck them for grinding with- 
out springing them, so that when the caliper 
was ground to the exact size when chucked 
it would retain the same when released from 
the chucking, as the slightest springing of the 
caliper will readily be detected in after meas- 


Fig. G 








Puncu PRACTICE, 

For grinding calipers one inch and larger | 
employ a ring of emery with a disk of iron 
for ‘ts center. The ring fits the disk closely, 
and a parrow ring of iron is slipped over the 





— z ance, and any violence on their surface 
can also be more readily detected. If 
these hand-forged calipers are not 
round on the inside I usually chuck 

them on a lathe and take out a cut, which 
much improves their appearance. This, of 
course, then would be the first operation. 

In measuring these calipers I use the ver- 
nier caliper, being the most suitable for the 
purpose ; but as the caliper points are small, 
and little surface is used for inside measuring, 
I do not depend on the scale to obtain accu- 
racy, as they will wear after using some time, 
and thus deceive in regard toaccuracy. I set 
the vernier caliper by a measuring machine 
after finding them worn, which can be de- 
tected by this means. 
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LETTERS FROM PRACTICAL MEN. 


Punch Practice, 
Editor American Machinist : 

A number of years ago we wrestled ‘vith 
the difficulty of keeping up punches and 
dies, and later experience has shown nothing 
better than the plan we then adopted. 

Two very important requisites are often 
overlooked by builders of punching ma 
chines, viz.: A rigid holding device, and 
easy adjustment of punch to compensate for 
shortening by re-pointing. In two of the 
common forms, Figs. 1 and 2, no provision 
whatever is made for this, and, aside from 
this, the side strain on so short a piece of 
steel soon causes the alignment with the die 
to become very imperfect. 

A very large machine just purchased came 
with these defects, having a head similar to 
that shown'by Mr. Richards in your issue of 
June 16th. We resolved to change the ¢ unch- 


| holding device, and also supplied an auto- 


matic stop motion. The form of punch 
adopted is shown in Fig. 3, and consists of a 
bar of 14’ square steel. The length was 12" 
which admitted of pointing and re-pointing 
until this length was reduced to 5”, using 
short pieces of the same size steel for back- 
ing above punch. The method of holding 
was simple, being a V-groove planed in face 
of punch head and covered by a cap having 
a similar groove, and securely held by studs, 
as shown in Fig. 4. 

We have recently had another wrestle with 
these same defects. The machine this time 
had only a 4’ round bar for punch head, 
and hence no room for a cap and studs. We 
had met with such success with the long 
square bar that we set about devising a plan 
for its use in this case, and adopted a holder, 
as shown in Fig. 5. The only modification 
required consisted in having the corners of 
the punch bar slightly turned off, as shown 
in Fig. 6. This enabled a smaller hole to be 
bored in the punch head and gave more bear- 
ing on the corners of the bar, 
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he hole in the head A is round, but in 
the attachment B it is square, and made to 
fit :he punch bar closely. The attachment B 
is slotted on four sides. The conical nut 
when screwed up clamps the punch on all 
sides securely. Its performance is entirely 
sulisfactory. 


[t was doubtless the article of Mr. 
Richards, already referred to, that prompted 
this. We shall await with interest further 
comments on this very nice question in 


dynamics as raised by this gentleman. We 
hardly dare to meddle with such a problem, 
and yet from a practical standpoint we are 
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for tires 4 inches thick than for those whose 
original thickness was below 4 inches. On 
the other hand, with the use of heavy tires a 
greater dead weight than desirable, that is to 
say, a weight not supported by the springs, 
is placed on the rails, and such a procedure 
must in time injure the rails. It is therefore 
probable that in the future the thickness of 
tires will not exceed 4 inches. 

The width of flanged tires generally varies 
from 54 to 52 inches. 

Distance Between the Backs of Flanges on 
Tires.—It is that the 
between the backs of flanges on tires should 


important distance 


inclined to think the rigid punch frame will} be suitable for the gauge of the road on 
require less power than the more flexible one, | which the engine has to run. Increasing 


basing our opinion mainly on the assump- 
tion that the more sudden the disturbance of 
the tibers of the metal being punched, the | 
ore easily they will yield. 
Chen, again, we think so much of the work 
has been done when the punch burr breaks 
loose, that but little, if anything, remains 
to be recovered from the spring of the frame: 
fo use a homely illustration, does the ox 
eet back much of the power he puts forth in 
pulling his cart over a log ? CHIP. 
eee 


Modern Locomotive Construction. 


By J. G. A. MEYER. 
SIXTY-NINTH PAPER. 


The Limit of Wear of Tires.—A_ fixed 
limit to which the thick- 
ness of a tire can be reduced 
by wear without impairing 
the safety of running the 
engine, cannot be estab- 
lished, as the weight on 


this distance will decrease *the 
thickness of the flanges, which is not desira- 
ble. the distance the 
backs of flanges beyond a certain limit will 
interfere with the guard rail on the different 
lines of railroads. For a gauge of 4 feet 84 
inches the the backs of 
flanges is generally made equal to 4 feet 532 


obviously 
Decreasing between 


distance between 


inches. On a few roads we find this dis- 
tance decreased to 4 feet 54 inches; and on 
|some other roads increased to 4 feet 54 
| inches. 


Main Rods and Side Rods.—Figs. 418, 414 
main and Figs. 415, 416 
side Both were designed 


represent a rod ; 


represent a rod. 

for a four-wheeled connected engine, such as 

shown in Fig. 1, cylinders 17 « 24 inches. 
The office of the main rod is to transmit 


1413, 





the drivers, the climate, 
and quality of the steel 
will have some influence 
on the limit to which 
the thickness can be re- 
duced. But generally, 
experience seems to in- 
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the opposite side, it is sometimes called the | 
parallel rod, But the term side rod is by far 
the most popular one, and will be adopted | 
in these papers. 

Several different designs of main and side 
rods are in use, as will soon be shown ; but the 
designs here represented, we believe, are the 
most common ones for the class of engine 
named. The end of the main rod marked F, 
Fig. 413, is usually called the front end ; and 
the opposite arc, marked /?, the rear end. 

The design of the front 
depends on the kind of crosshead to be em 


end of a main rod 
ployed. The design of the front end #’shown 
in Fig. 413 is only suitable for the class of 
crossheads shown in Figs, 234 and 237, 
Bolts.—In_ both the number of bolts 
eee required and their diameters, for hold 


re ds 


ing firmly the straps a @ to the butt ends of 
the rods, depend on the magnitude of the 
forces which these rods have to transmit. In 
side rods we generally find two bolts through 
sufficient ; but in 
rods, sometimes more than two bolts through 


each strap to be main 


each strap will be required. The manner of 
determining the number of bolts in the main 
rod and the diameters of bolts through all 
rods will be explained hereafter. These bolts 
are generally turned to a taper of 4 inch 
in 12 inches; that is to say, the difference of 
the two diameters 12 inches apart is 4 of an 
inch, sometimes this taper is only ,'y inch in 
12inches. These bolts must have an extreme- 
ly good fit in, and be driven tight into both the 
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that in warm cli- 
made of good 
homogeneous may 
remain in use until their 
thickness has been reduced 
to 14 inch; for light en- 
vines, Whose weight does 
not exceed 10,000 pounds 
on each driver, the tires 
iInay Tremain in use until 
their thickness has been 
reduced to 14 inch. In 
colder climates, although 
there 
engines running with tires 
reduced to 1} inch in 
thickness, we believe that 


dicate 
mates, tires 
steel 


sometimes we see 
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be provided by inserting split pins at the ends 
of the bolts. 

Keys and Liners.—The keys are nearly 
always made of steel. Main rods have gener- 
ally one key at each end ; in the design here 
shown the key is placed at the back of the 


crosshead pin, and the key in the opposite 


end of the rod is placed at the back of the 
main crank pin, This is good practice, as, 
with this arrangement of keys, the brasses 
can be adjusted to some extent, without per- 


ceptibly altering the length of the main rod. 


Yet this arrangement of keys is by no means 
a universal practice, as there are many main 
the front of the crank- 
pin, and a key at the back of the crosshead 


rods with the key at 


pin. With this arrangement the rod will be 
lengthened when the Keys are driven further 
into the straps. 

Side rods, designed for four-wheeled con 
nected passenger engines, generally have two 
keys through one end, and one Key through 
the opposite end ; and indeed, for this class 
of engines this arrangement of keys gives 
satisfactory results. But 
cngines we sometimes find side rods with two 


in other classes of 


keys at each end, as will presently be shown, 

The taper of the keysin all rods varies from 
gto 1} inch in twelve inches. In many en- 
gines the small end of the key is threaded, 
passed through the guard dd, and by means 
of the nuts on each side of the guard pre- 
vented from sliping out of position. In other 
engines we find the keys held in position by 





















































safety will be promoted 
by removing these tires 


before this limit has been 
reached. 

Thickness and Width of 
/vre.—On many roads the 
thickness of the tire when 
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new is three inches, meas- 


ired at the base of the 
flange as indicated by 
the dimension line in Fig. 


108. On some roads this 
thickness has been consid- 


rably increased, so that 





Vig. 413 






































we now find many loco- = — aoe 

notives with tires 4 inches | Ya f &———_J So ae ee eS 
thick, The advantage at Ch ©) mS * 

laimed for thick tires is 7 SN ‘K : 

that they will, to some oa Z> Pig. 414 

xtent, reduce the expense 

f keeping the engine in 

working order, because, generally, tires, of | motion from the crosshead to the main! straps and butt ends of the rods; hence the 


Whatever original thickness, are not allowed 
to wear below a thickness of 14 inch, and 
are then taken off the wheel center ; conse- 
quently the interval between the renewals of 
tires 4 inches thick will be greater than the 
interval between the renewals of 3-inch 
tires, and thereby time and labor saved 
when the former thickness has been adopted. 
Again the amount of steel thrown away, so 
to speak, when the tire is condemned on 
account of its thickness, will, in comparison 
with the original weight of the tire, be less 





drivers ; it connects the crosshead pin and 
the main crank pin, and therefore is some- 
The term 
main rod is mostly used in this country, and 
will be adopted in the following descriptions, 

The office of the is to transmit 
motion from the main driving wheels to the 


times called the connecting rod. 


side rod 
other driving wheels ; it forms a connection 
or coupling between the drivers, and there- 
fore is sometimes called a coupling rod ; or 
again, because the side rod on one side of the 
engine is always parallel to the side rod on 





object of the taper is simply this, that when 
it becomes necessary to refit the brasses b bd, 
the bolts can be readily driven out with 
out impairing or upsetting the ends of the 
bolts. Another advantage of the 
that, should these bolts at any time become 
somewhat loose, they can to some extent be 
small 


taper is 


quickly tightened by turning—a 


amount—off the underside of the head. 
one of these bolts should have two nuts, 


Each 
and 
since these nuts are always placed at the un- 
derside of the strap, greater security should 


























small set screws tapped into the straps or the 
rod, as the case may require, and for greater 
security, so as to prevent the key from flying 
out, should the set screw at any time become 
loose, a split pin is inserted at the small end 
of the key. 

Liners are inserted between the keys and 
the brasses. The object of these liners is to 
prevent the keys from indenting or cutting 
the soft surface of the brasses. These liners 
are generally made of steel, sometimes. of 
wrought-iron, Their thickness varies from 


+ to 8 inch, 
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out regard to whether he bea mechanic 


AMERICAN 


Can Mechanics Teach ? 


: are, 
Amongst the advocates of manual training | the 


schools in this country, the Century Magazine 


has been perhaps most prominent, and may | 


be supposed to have a correct idea of what 
it is proposed to do in them. 


is opening for the employment of teachers in 
these schools, and that forsome time to come 


the supply of competent teachers will not be | 


equal to that 
‘*Mechanics will not do for these positions. 
Mere teach.” It 


noticed ‘mechanics,”’ 


the demand, it announces 


will be 
and 


tool men 
that the 
‘mere tool men” are 
meant the same thing, 


cannot 

terms, 
used as 
and we 


» suppose they 


do, to this literary man who probably knows | 


about 
usually know about Greek and Hebrew, and 
that is nothing. It is very 
statement that his idea of 
man who has simply 


as much mechani¢es, as 


a mechanic 
learned how to 
certain tools in a skillful manner and nothing 
else, and that whatever natural talents he 


may have had for imparting what little he | 


does know to others have been completely 
obliterated by the process of making him a 
mechanic. 

That one of the first and 


most important 


requisites for the making of a first-class and | 


successful mechanic in these days is th 
to study and to think, and that he 


ability 
who has 


| studied and thought upon subjects connected 


with practical mechanics is no more dis- 
qualified to teach or to impart his knowledge 
to others, than he who has studied and thought 
in any other branch of human knowledge, is 
probably inconceivable to him. 

Some men are so constituted mentally that | 
they can never become 
much 
themselves acquire. 


teachers, 
knowledge they 


successful 


no matter how may 
to be nat- 
ural teachers, and can not only impart their 
own knowledge, 
they teach the 
own sake simply, 
true student. 


Others seem 


but stimulate in those whom 
desire for knowledge for its 
which distinguishes the 
But this faculty for successful 
teaching is present or absent in a man, with- 
ora 
magazine editor ; or neither. 

Of course we do not pretend to say that all 


mechanics would be competent teachers, but | 


we know that many of them would, and that 
the statement that mechanics cannot teach, is 
altogether too sweeping, and could only be 
made by one having a very limited acquaint- 
ance with them—the kind 
which we would naturally 


acquaintance 
expect the editor 
of a literary magazine to possess. 
The fact of the matter i 
mechanics are not needed for 


s, however, that 
the kind of in- 
struction which it is proposed to give in man- 
ual training schools, if those, who it seems to 
us have the clearest ideas regarding the proper 
scope,management and objects of such schools, 
have things their way ; because they do not 
think that manual training is to take the 
place of apprenticeship, or that mechanics 


are to be turned out, but simply that a cer-| 


tain skill of the hands is to be developed as 
part of a complete and symmetrical educa 
tion, and with nointention of making the little 
mechanical skill imparted useful as a 
dependence for a livelihood any more 
high school education would afford a 
of livelihood in the profession of law. 

For our part we do not believe that com- 


sole 
than a 
means 


petent mechanics will ever be trained in any | 


great numbers except in shops where me- 
chanical pursuits are 
or that the make a 
practical mechanic out of a youth will ever 
be imparted by 
chanic, 


followed as a business, 
instruction necessary to 
any 
whatever else 


one not himself a me- 
he may be in addition, 
iB 


Skill of the Hands, 


We hear a great deal about the wonderful 
precision and accuracy of machinery in 
these days, and of course it is wonderful; 
but the degree of accuracy to which the | 
human hand can be trained is equally 


wonderful. 

Playing cards are required to be cut with 
the sides quite parallel to each other, because 
if a pack be trimmed by the machine slightly 


In an editorial 
on the subject in the current number of that 
magazine, after pointing out that a new field | 


though they | 


° | 
mechanics 


* » . | 
evident from his | 
is a| 


use | 
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at one end than at the other, and they | 
turned ‘‘end for end” in dealing, 
excess in width of cards over 
| others at the end of the pack will be double 
| the variation in any one card ; which would 
facilitate cheating ; a very minute variation 
being perceptible. The men who test these 
cards for this, make calipers of their finger 
and thumb, and by passing them along from 
one end to the other, detect a difference in 
width between the two ends 
difficult to measure by any other means. 
There are men employed in factories where 
| dried yeast is made whose business it is-to 


wider 
| become 
some 


which it is 


|put the yeast into packages weighing a 
|certain amount each. It is on a table in 


front of them in a large plastic mass, and 
" but the men 
do not use the scales, they simply separate 
from the mass with their hands a lump of it 
jand put it up, and you may go and select 
any one of those lumps you'may choose, at 
random, and put it on the scales and it will 
weigh exactly the right amount, the scale 
| beam just balancing. 

| Where large numbers of eggs are handled 
and shipped to market, there is a process 
| known as “‘ candleing ” eggs, which consists 
| in taking them up in the hands (usually two 
| eggs in 
| 
| 


there are scales for weighing it ; 


each hand at a time), and holding 
them up before a lighted candle, the light 


shining through them reveals to the practiced 
eye the exact condition of the contents. But 
some of the men soon get so that they do not 
need to use the candle ; the mere contact of 
their hands with the shells denoting the 
condition of the egg just as infallibly and 
much more quickly. And they distinguish 
in that way not merely eggs which are de- 
cidedly bad, but those which are just barely 
| beginning to lose their freshness, 

| Here are three different ways in which 
| extreme skill of the hands is shown by per- 
|sistent training: First, in detecting slight 
differences in magnitude ; second, in weight; 
and lastly, in texture or character of surface 
handled. 
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Opportunity for a Good Example. 





The members of one of the most 
principled of all monopolies—the 


| trust—have plainly conspired, 


un- 
sugar 
according to 
all recent interpretation of the law, to destroy 
the business of refiners not in the trust, and 
the brokers who handle sugar upon which 
the trust has not levied tribute. Exactly 
what course the courts will take in this matter 
is of interest to a good 


many people just 


now. The only difference between this and 
other boycotts, or conspiracies, so called, i 
one of proportions. The sugar trust trans- 


gresses on a gigantic scale, and its acts affect 
some millions of people who use sugar. 
Will the same law apply to it as applies to 
transgressors on a smaller scale ? That is an 
interesting question just at this time. And 
its interest is not mainly due to the damage 
the trust may do. It is due to a feeling that, 
| somehow, great trusts and great corporations 
are outside the operation of the law. It 
would have an excellent effect if it could be 
shown that this is not true. 
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We notice a description of a live steam 
feed water heater in one of our contempora- 
ries in which among the 


| statements made occurs the 


remarkable 
following: ‘‘ As 
| the temperature of the steam in the live steam 
heater, is the driest steam produced by the 
boiler [whatever that may mean] because at 
the highest point, it is therefore from seven 
to ten degrees hotter than the steam inthe 
boiler.” The heater is not heated in any way 
except by the steam, and how the tempera- 
ture of that steam is increased from seven to 
ten degrees, without the application of any 


other 


more heat to it, we suppose is a secret which | 


will always 
the 
heater. 


remain locked in the 


editor, or the manufacturer of the 





| 

President Setchel said, at the late meeting 
of the Master Mechanics’ that, 
within the twenty years during which the 
association had been in existence, 


Association, 


the cost of 
keeping locomotives in repair had been de- 


creased two-thirds. While this decrease is 


breast of | 


JvuLy 21, 
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| 


not altogether due to the efforts of the 
pricirereag it is undoubtedly largely «\1¢ to 
these efforts. And this is an excelle:: ex 
ample of what can. be done by organized 
effort, not only by railroad master mech» yic 
but by those in charge of mechanical («art 
ments in other branches of business. the 


present time there is a steady incr in 
organizing amongst those in chai of 
mechanical and engineering work, an: ‘his 


will tell in future. The Master Mech ies’ 
Association work should be sufficie:: jy 
centive for such organization. 

> 


A Small Drill Press. 


The smallest power feed drill pres. we 
have ever seen, was constructed by 
Kerr, a watch-maker, of Providence, I. 
It would probably weigh one or two pou 
and is used by him in drilling jewels ‘or 
watch movements. He drills the holes j: 
balance-wheel pivot jewels on this press, 51d 
showed us quite a lot of such jewels whch 
had been drilled upon it. The holes are so 
small as to be almost invisible to the nai d 
eye. It is, we believe, the usual practice |, 
drill the jewels for watches in this coun: ry 
with the exception of the particular «ne 
mentioned, those being usually drilled |\y 
hand in Switzerland. Mr. Kerr’s press ics 
the work quite satisfactorily, however, j:d 
he can start it working and then attend (o 
something the feed being driven | 
small worm and wheel. The drill is a steel 
wire fed with diamond dust. Mr. Kerr's 
shop is a very interesting place to visit ; he js 
one of the rapidly diminishing number of 
watch-makers who can really make 
and the necessary for 
watches. 


else, 


a watch, 


also tools maki 
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According to Industries Mr. R. Murr 
Tylefield street, Glasgow, has perfected a 
process by which castings of solid copper are 
obtained, equally as reliable and sound :s 
those made of brass or any other alloys. |! 
is said to be applicable to the production of 
bends and special pieces for copper pipes, «as 
such work can be produced much cheaper, 
and but slightly heavier than the built-up 
pipes, and with a greater saving in 
than where brassis used. The castings ar 
guaranteed by the inventor to be commercially 
pure copper; the analysis of two samples 
showed 994 per cent. of pure copper. 


weight 


ape 

The Committee of Master Mechanics on 
crossheads and guides puts itself on record 
as follows, in relation to rubbing surfaces 

‘There can be nothing better for rubbing 
surfaces than cast-iron, if well lubricated 
If it is exposed to dust and cinders, it would 
be well to use strips of Babbitt metal, but 
with the Dean crosshead, 
in clean oil, this is unnecessary. 
bronze gives admirable results for crosshea| 
gibs. Whatever form or material is used fo 
crossheads and gibs, the rubbing parts shoul: 
always be well scored with grooves for 1 
taining oil to supply the moving parts, «s+ 
they journey back and forth.” 


Phospho; 





This opinion is important, as indicating t! 
| views of practical men upon a question up: 
| which there has been considerable differen: 
in opinion. 
not, 
tice, 


The utility of such opinions, 
of course, 

but the 
worthy of consideration by mechanics in eve! 
line of machinery. 


PIONS and 
(pus 5 nSIERS. 


Under this head we propose to answer questions se 
| us, pertaining to our specialty, correctly, and accordi) 
| to common-sense methods. 

Every question, to insure any attention, must invar 
ably be accompanied by the writer’s name and addres 
Lf so requested, neither name, correct initials nor loca 
tion will be published. 


concluded by locomotive pra: 
views expressed are equal! 











(381) J. R., Leavenworth, Kan., writes 

Please give me a rule for finding the safe pressu! 

fur a steam boiler. A.—See answer to Question 31> 
in our issue of July 7, 1888. 


(3832) W. L. H., Wallula, W. T., asks 
What is the object of the pin that passes throug 
the steam chest and a portion of the piston valve 
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he Knowles steam pump? The manufacturers call | accommodations for lodging and _ transporting | 
a steam chest pin. A.—The piston valve, or chest | my freight. But as T have to turn so many small 
iston, as it is sometimes called, has a siight rota- | creeks and come to shore where it is very shallow. 
ive molion. The object of the steam chest pin is | I cannot see how I can use a propeller. Woulda 
) prevent the chest piston from being turned too | small side-wheel steamer be a success for practical 
ir. work? A.—We have no doubt but that a side- | 
(333) W., Chattanooga, Tenn., asks: Is wheel steamer will do the work, but we believe that 
here any way to change the travel of pistonina ‘ Re Gene Wes ve eee — 
\uplex pump such as showninsketch? If so, what tion. 2. How powerful an engine would be required ? 
vould be your plan? A.—We believe you could | A ne ae sc? Qradigry eee 
hange the travel of the piston in the pump shown | to carry, neither knowing the shape of the lines, it | 
n your sketch, but cannot say what our plan would as A gent cepa ie Pe ee he pape iamatacdealainceagy 
e unless we know the nameof the maker of the} to us that you will need about a 4 horse-power en- 


x , . rine. 70 opta ste yhee an a cyli 
sump, so as to see more of its details which you have | *'"® if you adopt a ste it wheel, then a cylinder 
eahintne 5 x 12 inches, we believe, will answer your purpose. 
ots yn. 


. : ' . | 3. How large should the wheel be? A.—About 4 feet 
(384) P. P., New York, writes: Please | outside diameter. 4. How fast should the wheels 
et me know a good solution or compound for| turn? A4.—About 70 revolutions per 5 


minute. 5. 
opping leaks in feed pipe joints, which are difficult | How much speed might be expected? A.—About 6 
»get at. A.—Leaky joints indicate bad workman- | miles per hour. 

h y be the res nd continuous vr . ‘ ve 
lip, or may be the result of long a d co 7) (348) Air Brake, _ writes: Give me 
se: in either case, new joints will have to be made, | aahake glk i thi . ld f 

i P o. | ae : , some 0 se 
ven if it is difficult to get at the feed pipes. We | pe : ya ria _ ned ne “ag pon. Daag - rt = 
; : S é aS ssenger coaches ; 
io not know of any compound that will answer | '@S''28 air pipes and brakes on passenger coache 

|something simple and strong enough to do my 

our purpose. | = ; : 
| work, A.—Wedo not have drawings of such air 

(385) A. asks: | pumps on hand, and therefore cannot send the de- 





A. E., California, Mo., 


What book would you recommend to me which | sired sketches; otherwise we should be glad to do | 
| free, by James E. Hotchkiss, 120 Liberty st., N. Y 


‘ully explains the making of link for engine? A.—| so. You will find an air pump illustrated, and the 
We believe you will obtain the information desired | principles of its action explained in Ganot’s Physics, 
in the articles on Modern Locomotive Construction, | or any other first-class elementary treatise on the 
now running in the AMERICAN MACHINIST. The | samesubject. Of course the illustrations given in 
principles upon which the construction of a loco- | books of this’kind are more for scientific purposes, 
motive link is based are also applicable to the con- | and will have to be modified to suit your purpose. 
struction of links for other engines. | 2. What book should I study to learn mechanical 
(336) R.L., Philadelphia, Pa., asks : Will | drawing without a teacher? A.— 
you please give me the horse-power of a boiler | Practical Drawing, now running in the AMERICAN 
having 19 tubes 2inches diameter, 23 inches long; | MACHINIST, will, we believe, enable you to learn me- 
| chanical drawing without a teacher. 


ire-box 14x 16 inches; outside dimensions of boiler, 

i8x 36 inches? A.—You do not state the type of | (344) A. W., New York, writes: Would 
boiler ; but, assuming it to be an upright boiler, and you please give me rule, also example, for finding 
illowing 15 square feet of : heating surface for one the consumption of coal per hour per horse-power ; 
horse-power, your boiler will be rated at about 114 | the horse-power and consumption of coal being 
horse-power. | known, 

(337) W.L. G., Hamilton, N. Y., writes: | 
Why is it that, in changing the water in a boiler | is 10.5 hours; and the indicated horse-power is 
from hard to soft, or rain water, the latter seems | 273.09. The consumption of coal per hour for each 
to loosenthe scale? A.—To answer this question | horse-power i3 found in the following manner, 
correctly, an analysis of the two kinds of water | 
would bave to be made. Bat, on general principles, 
it may be said that the soft water to which you 


A.—Assume that for each day the con- 


5 C00 pounds of coal 


= 476.19 
10.5 hours ” 





bes | pounds of coal per hour running time. Again 
refer has no scale-making properties, and will in | ii 
time loosen the scale previously formed by the hard | 476 19 pounds of coal = 1.74 
water, pure water being nearly a universal solvent. | 273.09 indicated horse-power 
; | pounds of coal per hour for each indicated horse- | 
(388) Propeller -, writes : Inclosed | power. In these calculations no allowance has | 


find a copy of propeller. I would like to know the | heen made for banking fires. 2. What do you con 
advantage this form of propeller has compared with | sider to be a good average consumption of coal per 
the screw, also its drawbacks. A.—We do not see | hour for a good compound engine? A.—About 1.75 
any advantage in this method of propelling a boat ; | pounds of coal per horse-power. 
we are not favorably impressed with the design. ain 

: enhige : (845) Reader, 
There are too many pins and joints exposed to in- 
jury outside of the vessel. We believe an ordinary 
well-designed screw will do more work witha given 
amount of fuel. 


(839) J. L. H., Washington, N. J.. writes : 
We have a large fan for taking the refuse from nu- 
merous wood-working machines, and depositing it | valve gear. 
ina Shaving house. | 
shaving house is run up the full height of the building | dash-pots by a tentative process. 2. What would be 


Constant Cleveland, O., 


certaining the size of vacuum and cushion cham- 
bers? A.—We do not know of any established rules 
for proportioning dash-pots, their size depending to 





Designers are guided considerably by 


and a cupola, with numerous slats, built on top, | the horse-power of an engine, high-pressure cylinder | 


soas to allow the air to escape. Now the air does | 36 inches, and low pressure 40 inch diameter? Also 


escape, and with it a shower of fine dust, which is | the horse power of compound condensing engines | 


constantly flying about. Can you give mea plan | 16x30, and 28 x 30; steam pressure 90 pounds, and to 
whereby I can stop the dust? A.—We donot know | have the steam cut-off at the most economical point? 
of any other plans to prevent the dust from escap- | A,—The horse-power depends not only on the diam- 
ing, than to put up suitable netting near the cupola ; | eter of the cylinders, but also on the stroke of the 
or move the cupola further away from the entrance 
of the shavings : in following the latter plan good | items you do not give; therefore the horse-power 
judgment must be used. | of the engines named cannot be determined. Your 
3 o : | third question we do not understand. 4. Is there 

(340) H.S., New Orleans, La., writes: 1 any method for finding the proper diameter of cone 
am learning the machinist trade ; would you kindly pulleys? A.—Yes, see articles by Prof. J. F. Klein 
let me know what books to study on marine en-| jn the issues of the AMERICAN MACHINIST, Oct. 15, 
gineering. A.—Catechism of the steam engine, by | 22, and Nov. 26,1881. 5. Why is the eccentric of a 
John Bourne. To understand this book you will 
need a good knowledge of arithmetic, and a fair 
knowledge of elementary geometry. After you 
have mastered this catechism, you may take up| to the strap at some distance away from its center? 
‘*Manual of Marine Engineering,” by A. E. Seaton, | 4 —The eccentric rods are not attached in this 
providing you have a fair knowledge of the higher | manner in all Corliss engines. The reason for oc- 
branches of mathematics. If you do not possess | casionally attaching the rod to the strap, as you de- 
this knowledge, the best course for you to pursue | seribe, is, that in connection with a certain arrange- 
is, first, to study elementary works on the different | ment of rocker arms and levers, a motion somewhat 
branches of mathematics. 
you can obtain from any bookseller. 


(841) P. A. 
What should be the diameter of cylinder, and stroke 
fora one horse-power engine, steam pressure 25 cemaam ed 
pounds per square inch? A.—The ratio of the di- ce 
ameter to the stroke depends in many cases on the | 
kind of work the engine has to do; and both the | USINESS 
diameter of cylinder and the stroke depend on the 
number of revolutions per minute. It is therefore 
necessary, before the diameter of cylinder and stroke 
can be determined, to decide whether the stroke | 
shall be once, twice or more times the diameter of | insertion under this head. 
the cylinder; and also, establish the number of | fine. 
reyolutions per minute. 2. How thick should good | Wednesday for the ensuing week's issue. 
iron be fora boiler of this size? A.—The thickness| |... ae 
of iron will depend somewhat on the type of boiler 
to be adopted ; but generally, for 30 small a boiler 
and low pressure, iron thick enough, so that it 
can be properly calked to make the boiler steam 
tight, will be strong enough to withstand the pres- 
sure, 


(342) B. C., New Berne, N. C., writes: 
I am thinking of building a boat 28 feet long, 6 feet 
wide, and about 28 inches deep. The boat is to have | 


the eccentric rod attached to the center of the strap, 


| more suitable for a particular design of engine. 
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The papers on | 


sumption of coal is 5,000 pounds ; the running time | 


asks: Whatis the practice in desizning dash-pots | 
for Corliss engines, or what rule is followed in as- | 


some extent on the general arrangement of the | 


Now the trouble is,that the | their experience,and often determine the size of | 


engine and thenumber of revolutions, and these | 


' 
Corliss engine set as persketch ; that is, why is not | 


as in ordinary engines, instead of attaching the rod | 


The price of these books | gifferent to that obtained by the ordinary way of 
] e . 
| attaching rod to strap will be the result, which, ac- 
H Cleveland. Ohio. asks: cording to the judgment of the designer, will be 
os é , , asks: | 


Transient Advertisements 50 cents a line for each 
About seven words make a — 
Copy should be sent to reach us not later than 


See our new designed engine lathes in Cincinnati 


See our new designed drill presses in Cincinnati 





MACHINIST 


See our new designed brass working tools in Cincin- | 
nati Centennial Exposition, Lodge, Davis & Co. 
2,000 feet of space in Cincinnati Centennial Expo- | 

sition, Lodge, Davis & Co. | 
See special ads. pages 15 and 16, Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Chicopee, Falls Mass. 

Machine work and pattern making. Anderson 
Machine Works, Peekskill, N. Y. 

Drop presses, punches and shears. Williams, 
White & Co., Moline, Ill., manufacturers. | 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Light articles built to order by the 
Sewing Machine Co., Philadelphia, Pa. 

R. Dudgeon. 24 Columbia st., New York Improved 
Hydranlic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells | 
& Co., cor. Fulton and Dutch sts., New York. 


Improved fine tools formechanics, manf’d by L. 
S. Starrett, Athol, Mass. Send stamp for full list. 

“Swift” Sight-feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 

Davis Key-Seating Machines. kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


‘*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 


Rurnham’s turbine wheel is sold at net vrice to 
mill owners. Catalogue free. Address York, Pa. | 


‘*How to Keep Boilers Clean.”’ A hook mailed 


American 


Selden Packing. for stuffing-box. with or without | 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Brown & Sharpe Mfg. Co.. have a line of ma- 
chinery with S. A. Smith, 23 3.Canal st., Chicago, Il. 
-atents— Whittlesey & Wright, 705 8th st., N. W., 
Washington, D.C. Send for pamphlet and references, | 
Ice and Refrigerating Machines, 124 built. and all 
successful. David Boyle, 521 Monroe st., Chicago, I]. | 
| For the latest improved Diamond Prospecting 
| Drill, address the M. C. Bullock Mfg. Co., 138 
| Jackson st., Chicago, Il. 
| Engine lathes, hand lathes, fine tools, files and 
| 
| 


supplies for machinists and other metal workers 
Frasse & Co., 92 Park Row, N. Y 

Most sensitive and durable Damper Regulator 
made; works within one pound: send for circular. 
T. Kieley, 11 West 13th st., New York. 

_ Patent Attorney. R.G. DuBois, 916 F. st., Wash- 
ington, D. ©. Service at reasonable rates. Send 
for pamphlet containing list of references. 

Split pulleys at low prices, and of same strength | 
and appearance as Whole Pulleys. Yocum & Son’s | 
Shafting Works. Drinker st., Philadelphia, Pa. 

Machinists’ supplies, brass goods, m’f’rs supplies, | 
polishing materials, all kinds wire, metals. ete., in | 
any quantity. Jordan & Gottfried, 208 Canal st..N.Y. | 

Curtis Pressure Regulators, Curtis Return Trap, | 
Curtis Damper Regulator. See July 7, p12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. | 

Fine tools and supplies for machinists and other | 
metalworkers. Get our prices before purchasing else- | 
where. Montgomery & Co., 105 Fultonst., N. Y. City. | 

The Holly Manufacturing Company, of Lockport, | 
| N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 

Upright drills, improved, sizes 21'’, 28’’, 25’, 28” 
32’, 36 swing: finely made and great capacity; 
write for cuts and prices. Currier & Snyder, Wor 
cester, Mass. 

W. H. Hoffman, consulting engineer, 108 Libewty 
st.. room 3, N. Y. Mechanical engineering in all its 
branches ; working drawings for the transmission 
of power by steam, water, air and electricity. 

Parties requiring milling machine or screw_ma- 
chine work furnished, in large or small quantities, 
please write to the manufacturers, E. E. Garvin & 
| Co., 139, 141, 143 Centre st., New York City. 

Contract work of all kinds executed promptly and 
| onreasonableterms. Parties wishing gray iron cast- 
| Ings in large quantities can make monev by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 
|_ Apractical treatise on the steam engine, by Arthur 
| Rigg, essays on the principles involved in design 
and construction of fixed engines ; 312 pages, with 
96 plates. 4to. cloth, $10.00. E. & F. N. Spon, 12 
| Cortlandt st., N. Y. 
| For the manufacture of 
| Patented articles in line of machine work ; 
| Specialties in fine light machinery ; 

Accurate cam cutting ; 
| Address Wardwell 8. M. Co., Woonsocket, R. T. 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 








9 


= 


The St. Louis (Mo.) Steel Range Company has 


increased its capital stock to $500,000. 


W.D. Ewart, Chicago, Ill., will build a foundry 


£0 x 250 feet, betwen 39th and 40th streets. 


George Leder is interested in building a pulp mill 
for making pulpfrém cotton seed waste, at Dem 


opolis, Ala. 


The foundry and machine sbop belonging to John 
Atkinson, a few miles from Portland, Ore., was 
totally destroyed by fire recently. 

The Newburyport Electric Light and 
Power Company has increased its capital stock to 
$50,000. This is the second increase within a year. 


(Mass.) 


The Pioneer Mining and Manufacturing Company, 
Birmingham, Ala., bas completed its iron furnace, 
and propose an increase in capital stock to $1,500, 
000. 

The Avery Elevator Bucket Company, Cleve'and, 
Ohio, having purchased most or all the patents for 


seamless buckets, will increase its facilities for 
manufacture. 
The Southern Pacific Railroad Company will 


double the capacity of their freight depot, build 350 
feet more of transfer platform, and erect a repair 
machine shop at El Paso, Tex. 

E. & F. N. Spon, 12 Cortlandt street, New York, 
have issued a supplementary catalogue of industrial 
from their house. It 
will be sent free on application. 

W. P. Davis, North Bloomfield, N. Y., has issued 
anew circular, illustrating and describing the key 
seating machines and 20-inch drills made by him. 
The catalogue is well illustrated. 


and scientific books issued 


The Deane Steam Pump Company, Holyoke, Mass., 
has issued a new catalogue of pumping machinery 
Those interested in pumps will find information to 
their advantage in this catalogue. 

The H. G. Fink Manufacturing Company, of Law 
renceville, Ill., has been incorporated for the man- 
ufacture of all kinds of lumber, carriage and wagon 
wheel stock ; incorporators, Henry G. Fink, J. H. 
Ward, and Philip W. Barnes 

The Thompson Electric 
Boston, Mass., has issued an 


Welding Company, 
illustrated circular 


| descriptive of its processes of welding, brazing, or 


otherwise uniting the same or different metals. The 
circular is finely printea and illustrated. 

The Fort Worth (Tex.) Refrigerating and Meat 
Export Company have organized with E. W 
Tavlor as president ; R. E. Maddox, vice-president : 
Jere Roche, secretary and treasurer, and T. Pryor, 
manager. Work will soon be commenced. 

Water-works or enlargements are contemplated 
at St. Peter, Minn.; Greenport, N. Y.; Minet, Dak.: 
Miles City, Mont.; Irvin, Pa.: Morristown, Pa,; 
Toronto, Can.; Mt. Vernon, N. Y.; Pittsburgh, Pa.: 
Ligonier, Ind.; Sing Sing, N. Y.:; Oberlin, Kan.; 
West Bay, Mich. 

The Union Car Door, Cleat and Fastener Com 
pany, capital stock, $100,000, has been chartered at 
Baltimore, Md., to manufacture car door fasteners, 
ete., with Edward B. Searles, Edward C, Heald, 
Richard 8S. Culbreth, Henry A. Parr and Charles A 
Goodwin as directors, 

The Waterhouse Electric and Manufacturing 
Company, Hartford, Conn., has conrracted to fur- 
nish a 45 are and 25 light incandescent combined 
plant to the Joliet (L1l.) Steel Company ; also to the 
Improvement Company, Seattle, W. T., a 
combined are and incandescent plant 
shop, wharves and railroad station. 


Oregon 
for machine 


The Wichita (Kan.) Wire Nail Company are build- 
ing a brick factory, 40 x 300 feet, with front projec 
tion 16x40 feet. The engine room will be 30x40 
feet and one story high, the balance being two 
stories high with a basement 130 feet long under one 
wing. The capacity of the works will be between 
20 and 49 tons of nails per day, in the keg. The 
company will draw its own wire. 


Geo, A. Van Wagenen, sole licensee and manu- 





postpaid. Published by John Wiley & Sons, 1° 
Astor Place, New York. 

‘Binders’ for the AMERICAN MACHINIST. Two 
| styles —the ‘Common Sense,” as heretofore sold by 
;}us and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. 
| has stiff board covers, while the latter bas flexible 
| covers, the full page opening flat. Either will hold 

the entire 52 issues of any volume. AMERICAN Ma 
| CHINIST PuB’e Co., 96 Fulton st., New York. 
| The series of articles by J. G. A. Meyer, on “‘ Prac- 

tical Drawing,”’ now running in the AMERICAN MA 
CHINIST, Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue 
and up to and including June 30, 1888 issue, 53 arti 
| cles have been so far published, 
these articles, sent by mail to any part of tris coun- 
try or Canada, at 5 cents each. AMERICAN Ma- 

CHINIST PUBLISHING Co.,, 96 Fulton st., New York. 
| ‘*Modern Locomotive Construction,” by J. G. A. 

Meyer. The above series of articles, now running 
| in the AMERTCAN MACHINIST, are attracting the at 
| tention of railway mechanics al! over the worid 

Commencing with the June 27, 1885 issue, 68 articles 

have thus far appeared up to and including the 

July 7, 1888 issue. Copies containing these articles 


sent by mail to any part of the U. 8. or Canada at 5 | 


cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York 
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M. K. Hunt will build a saw mill at Florence, 
Ala. 
. Boiler works will be built by Stanford & Sons at 
Selma, Ala. 


G. H. Padrick will build and equip a steam laun- 
.| dry at Offerman, Ga. 


The former | 


Copies containing | 


facturer in this country of the Bailey Fusible Plug, 
| 233 West street, New York, writes us to say that he 
has further changed his patterns to suit American 
practice, and is prepared to furnish anything to 
suit different water leveis. He also writes us that 
he is receiving a flattering number of orders for this 
plug. 

The Brown & Sgarpe Mfg. Co., Providence, R. L., 
issue the following : Our works will be closed from 
July 30 to August 11, inclusive, for annual vacation 


and repairs. Please bear this in mind in connec- 
tion with any orders you have in contemplation. 
The office will be kept open as usual, and all orders 
for machinery or tools in stock will be promptly 
| filled. 

The Pond Engineering Company, St. Louis, Mo., 
| and Kansas City, Mo., bas issued a catalogue of 
|} steam and hydraulic machinery, including all ma 
|chines and attachments required in the service. 
This company is prepared to submit complete esti 
mates for everything required in moving liquids in 
Their catalogue is fully 
tables, and other 


large or sma!l quantities. 
| illustrated and contains valuable 
information. 


The pattern shop and bending mill of the Dela 
ware Iron Works, at New Castie, Del., which are 
operated by Morris, Tasker & Co., Limited, of Phil- 
| adelphia, Pa., were destroyed by tire recentiy. The 
tire was caused by an experiment in painting pipe 
with a mixture of benzine, coal tar and oil. A spark 
tell into the composition and instantly the place 
wasin flames. ‘Ihe company manufactured iron 
pipe exclusively, and was experimenting with the 
paint composition, with a view to labor saving. All 
the patterns of several years’ accumulation, and 
which cannot be replaced, were destroyed. The loss 
on patterns is estimated at $40,000 to $50,000 and on 
building $5,000. ‘Ihe losses, it 1s said, are partially 
| covered by insurance 
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Machinists’ Supplies and Iron. 
New York, July 5, 1888. 
Iron — American Pig — We quote Standard 
Lehigh brands, $18 to $18.50 for No.1 X Foundry; 
$17 to $17.50 for No. 2, and $15.75 to $16.25 for Grey 
Forge, but outside brands can be had at 50c.to $1 
less, according to brand and-delivery. 


—* WANTED — 


“ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue. 








Wanted—Men to examine S. S. planes; see p 11. 
A designer and draftsman wants a situation; is 
graduate from technical school, and has experience 
as machinist. Address K., Am. MACHINIST. 
Wanted—A practical designer and draftsman, to 
make new drawings for automatic and plain slide 
valve engines. Address Shop, Am. MACHINIST. 
Wanted—Situation as foreman boiler maker by a 
practical man on all classes of work ; 11 years’ ex- 
perience ; good references. O. K., AM. MACHINIST. 


WwW anted—A smart, ingenious mechanic, who unde r- 
stands working small tools, drills mille rs, ete. 
salary $2.50 per day; young man oe terre d. Address 

‘ A,” Letter Carrier 31, Buffalo, N. 

A man with 14 years’ experience on general ma- 
chinery, is a designer and can handle men, indoors 
or out, wishes an engagement where push will be 
rewarded. Address No. 33, AM. MACHINIST. 

Wanted—Position by mechanical engineer ; good 
draftsman; exp. in hoisting. dredging, and pile 
driving machinery; best of European ref. Address 
F. M. Hulswit, 157 Monroe st., Grand Rapids, Mich. 

Wanted—A practical foundry foreman, by a car 
manufacturing company ; to satisfactory man fair 
wages and steady employment will be assured. Ad- 
dress, giving references and stating experience and 
salary desired, M. D., AM. MACHINIST. 

Wanted—A thoroughly competent salesman well 
posted on iron-working and wood-working ma- 
chinery, steam engines and boilers, steam pumps, 
etc.; good salary and permanent position for right 
man. Address John R. Wilberton, P. O. Box 16, 
Portland, Oregon. 

Wanted—By a man of nineteen years’ practical 
experience as foreman, chief engineer, M. M., and 
superintendent, a position in some furnace or man- 
ufacturing establishment; best ot references fur- 
nished by some of the leading iron manufacturers 
of the United States. Address S. R. H., 1402 4th 
avenue, Birmingham, Ala. 

Wanted—A practical machinist to work on sta- 
tionary engines, and go out to set up engines and 
boilers for electric light companies ; must have some 
ability as * salesman ; middle aged, unmarried man 
preferred ; must be strictly temperate; a perma- 
nent salaried position to the right man ; must come 
wellrecommended. Engine Co., Am. MACHINIST. 


Wanted —Foreman for boiler works, who has had 
experience in all kinds of work; must be able to 
read drawings, make estimates, lay out his own 
work, and work men and tools to their full capacity; 
steady employment and good salary paid to the 
right man. Address with references, stating age 
and experience; none but sober and industrious 
mechanics need apply. Energetic, AM. MACHINIST. 





y+. MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head a 
35 cents per t line, each insertion. 


The Cyc lone ne Steam Flue Cleaner is king, and has 
norival. Crescent Mfg. Co., Cleveland, Ohio. 


Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

D. J. Kelsey. M. E., designs machinery and iron 
structures; pat.drawings. 31 Ins.Bld., New Haven,Ct. 


Wanted—Special machinery to build ; correspond- 
ence solicited. F. D. Butricks, New Haven, Conn. 


Light and fine machinery to order; Foot ws 
Catalogue for stamp. E. O. Chase, Newark, N. 

Correspondence solicited with parties having ma- 
chine or foundry specialties to build. Honesdale 
Iron Works. Honesdale, Pa. 


Wanted—Parties having speciaities to manufact 
ure, correspond with Cedar Point Foundry and 
Machine Shop, Port Henry, Essex Co., N. Y. 


Wanted—M’f’rs and dealers in mach’ry and all ar- 
ticles used in engineering to send their catalogues, 
etc., to Mechanical Engineer, care Am. MACHINIST. 

For Sale—My patent flue cleaner, or would like 
to get it man’f’d on royalty; see cut in this paper, 
June 9, 1888. For further information address E. D. 
Weston, Jackson, Mich. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert streets, 
Cincinnati, Ohio. 


August C. Christensen, M. Am. S. M. E., 24 State 
st. (Battery), N. Y.;463 Henry st., Brooklyn. Working 
drawings and supe srintending the building of ma- 
chinery; steam, pumping and gas engines indicated. 

“We wish tocommunicate with the manufacturers 
of the toughest No. 12 and 14 steel wire obtainable, 
also of light steel tubing 1 inch and 1% inch outside 
diameter.’ Gormully & Jeffery Mfg. Co.,Chicago, Ill. 

Ernest W. Naylor, consulting and mech. engineer. 
Plans and estimates for steel work and forge plant. 
Hydraulic presses, cranes, etc ;20 years’ exp. with the 
best English firms. Offices J. & K., 149 B’way, N.Y. 

For Sale—Machine shop, foundry and forges, to 
settle an estate ; business established 40 years and 
never shut down for want of business; running at 
present 16 men entirely on job work, which can be 
doubled in one year by practical party; price 
reasonable and terms easy. Address F. R. Page, 
Olean, N. Y. 











PATENT UNIVERSAL SCREW-CUTTING CENTER 


AMERICAN 


RA LFY’ UPRICHT 


CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and _ costs 
less for re- 
pairs than 












Established 
1832. 


any other Hammer inthe World. 


Gradly's HEATING FORGES 


Established 





With a manufac- 
turing experience 
of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
} = | combining all 
, Pat Aug.30, 1887 J he saat 
I fre Rance ety Paps elements. 


shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production, 


BRADLEY & td de Syracuse, N.Y. 





Y andLABOR saved by using 
thissolid, strong, durable, 
firm-hold quic k-working 
Lever (Not Serew) Has improv- 
ed Taper-Pipe and other attachments. 
Sold by the trade. Send for circular, 
TOWER & LYON, 


95 Chambers Street, New York. 
Successors to MELVIN STEPHENS. 


Iron Foundry of T. Shriver & Go.,) 
333 E. 56th St., # N. Y. City. 














Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


“Star” 

Foot Lathe 
Swings 
9x25 in. 





Screw Cut- 
ting Auto- 

matic Cross 
Feed, etc. 





oe 


Scroll Saws, 
Circular 
Saws, Lathes} 
Mortisers 





Catalog ue 
ee 


of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


THE HUSSEY RE-HEATER 


RE-HEATS EXHAUST STEAM. 














Super-Heats Live cian 
Heats Air or Water 


WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT CO. 





y-wrer eco. [WIST DRILL GAUGE. 


Fine Machinists’ Tools -E. Boston, Mass—Send for Circular. 


A f. Haren, Prosidont 15 Cortlandt St, N. Y. 


8. D. BREWER, Gen’] Manager. 








MPROVED 
PUMPING 


MACHINERY 








93 Liberty St. , 
NEW YORE. 


| 113 Federal &¢t. 
BOSTON, 


For ie. 
Class 
of Work stenateete 
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THE DEANE STEAM PUMP 60, 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


= FOR ALL PURPOSES. 
"MORES Bog pa é - if, ; 


i SEND FOR CATALOGUE. 


SECOND-HAND LATHES FOR SALE. 


14 in. x 6 ft., Blaisdel. 14in. x 6 ft., Star Tool Co. 

16 “* x6‘* Ames Manufacturing Co. 16 ‘“* x 10‘* Bridgeport. 

18 ‘“* x 8‘* Star Tool Co. 22 ‘* x 8‘ Star Tool Co. 
1 Davis Key Seater, new, with full set Cutters, 2 to 1 in. 


HENDEY MACHINE .CcCo.. 
TORRINGTON, CONN. 


He CAST STEEL, 


For MACHINISTS’ TOOLS and DIES DOING CONTINUOUS HARD WORK. 
MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 
CHICAGO. ILLS. PITTSBURGH, PA. NEW YORK, 


THE 








Dr'll Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, 0. 


OUR SPECIALTIES, 8, 12, {4 and {8 inch Lathes. 


Kent Ave. and 
South roth St., 
5 Brooklyn, N.Y. 


Builders of Steam Pumps, Vacuum Pumps, Vacuum 
Apparatus, Filter-press Pumps, Air Compressors, ete, 


FRICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINGS 
PECKS PET DROP PRESS. 























JAS. HUNTER & SON, 
BEECHER & PECK, CONN, 


North Adams, Mass. 
FOR SALE. 
DROP PORGINGS o: srec 


One 50x50 x 13 Planer, New Haven, 
FITCHBURG MACHINE WORKS 


nearly new. One 42 x 24 Lathe, David 
Manufacturers of METAL-WORKING MACHINES, 





Pond, nearly new. wen 50 inch Radial 
Drill, Warren, A no. | order. One hori- 
zontal Boring Machine, New Haven, A 
No. 1 order. 


LODGE, DAVIS & CO., 
6th & CULVERT STS., CINCINNATI, OHIO 


SOLDERIN Iron and 


Steel 
may be done without 


causing R U ST 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 


FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, NEWTON, MASS, 











THE CELEBRATED 


HEALD & SISCO 


CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 
22 Cortlandt St., New York. 


In Writ- 















OFFICE AND Ey — 
13 to 21 MAIN STREET, Fitchburg, Mass. 


Send for Catalogue (E.) 





FOR SAW MILLS 
TA NIT tr FOUNDRIES AND 
EMERY WHEELS a7 | MACHINE SHOPS 


CRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA. 


Or Hh A. ROGERS, 18 John ot, Xf, 


ing Men- 





tion this 


Paper. 








Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 
_ lS -— 
NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 

Spindles entirely independent, can be moved 
simultaneously in opposite direc- 
tions with different grades of feed. 








* Spindles not round, but of such 
= shape as will allow ready adjust- 
ment for wear. 


Great range of feed and abund- 
ance of power. 





Send for list of machine tools on hand for immediate delivery. 






In 


Pine. 


Qt+opam 


=> OWat s 



























~ 
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NICHOLSON FILE COMPANY, new EXPANDING MAND Xt. 




















































































PROVIDENCE, R. I. Amateur’s Size. Machinist's Size. 
his Taking anything from - Leen % to1 im $10 
a $# to 1 inch inclusive. ’ Eee 1 “Mm 14 
t- MOE: aisle -é4 o5.se eles 5.0 8 “2 “ 18 
i ; es an d Ras 4 * os — 4(with screws)2 “3 “ 382 
Patented Dec. 25, 1877. 5 “ “ 3 “4 “44 
\ y IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
4 In magnitude, variety and excellence of pro- C. W. LECOUNT, SOUTH NORWALK, CONN. 
duct, this company has no equal in this, D 0 ’ S 
= or any other country. 4 q 
= a 
2 be 99 
= | THE "VOLUNTEER 
| —e  UP-DROP, SIGHT FEED, LUBRIGATOR 5: Ber 
e ’ ’ ’ ms P — 
(GATES PATENT.) a _ — ~~ d —=—_—___ 
— BOILER FEEDER BREWERS AIR PUMP FIRE PUMP DUPLEX PUMP 
FOR STATIONARY ENGINES AND PUMPS OF| = fay Sncwacuncer erence 
“s ; A ALL KINDS. LUBRICATORS FOR SIN- FOR ALL PURPOSES. q } | AND Prices. 
™ £ GLE OR DOUBLE CONNECTION. sii Tax? Cate THK OF Tie a 
PRICE LIST a ___ Duplex 
=| . We have used yo ys On many of slevators, 
| & i a "7 % ia tae 5 soune warkian a'e0 S08 the waher pronsure, pronto 
} +3 Nos.......++| 1 | 2 " 3 HALL pps, SA Aye — vn Pa oo he yy 91 LIBERTY 
| ® ae “2Iin nv. | ost relie and quiet, an 1e least complicated; they =, 
Price....... : $ 10.00 | & oo Z:) 15.00 STEAM po oa hack siecheen when canine water or alr sO - STREET, 
Capacity . cee 3 pt. pt. q pt. quire no extra air pump. ye believe them most economi- 
- = sal in the matter of ste 1 re : 0 sustome | 
c. Ww PUMP c0., wan have thean ta Gan ese baahiy sonnet with them. We | NEW YORK. 
NATHAN MAN U FA CTU R | N G C0 recommend them unhesitatingly in every way. 
r. 49 5 a4 LIBERTY STREET NEW YORK ‘| Steam WHITTIER ELEVATOR CO., New York, N. ¥ | Pump. 
] ’ 
Send for Catalogue. SOLE MANUFACTURERS. HARD WICKE & WARE, Buffalo, N. Y. 











Artesian, Salt and Oil Well Pumps, Sucker 
Rods and Deep Well Supplies. 


Established in 1874. os and 26 hag actnn mci 0. 0 S fF 0 y — —e na . : =r aa Worcester, Mass. 
01 Chamb rs Street, New York. * I « Us Mid ~~ hy, 
CLEV FLAN D TWIST DRI LL C0 e 85 Queen Victoria St., London, Eng. A ses LE pS Engine Lathes, Hand Lathes, 
MY THE VOLKER & FELTHOUSEN MFG.CO. ) aman ra ae a 
= | | . ; at vsvuUsT RADY. 


MANUFACTURERS) OF Factory a BUSINESS OPPORTUNITY. 




















BU FZ UPLEX STEAM PUM PS. Prices Steam Boilers. A Practical Treatios oy Boller Construc- 
GHURCHRB) AMECHANICL Sue: 31) FA Loe tion and Examination. For the use of Practical Boiler ° - ° ° 
BHU RCHNGIRD SAUL BOVIEL TANI Lions, BUREALONAY by = Boiler’ Users, and Inspectors; and embracing in] Heating and Ventilating of Houses, 
“ . 4 plain figures all the Calculations necessary in Designin y . \ 
. A. Aller, New York; Walworth Construction aud Supply Co., Boston; | and Classifying Steam Boilers. By Joshua Rose, ft if Schools, &c., by Steam. 


Henry |. Snell, Philadelphia; Thos, J. Bell & Co., Cincinnati: Shaw, 73 ex vings, 8vo. 250 pages. 
Kendall & Co., Toledo; The George Worthingion Co., Cleveland, | Lllustrated by 73 engravings, 6vo. 250 pages : 
Goulds & Austin, Chicago ; , Kennedy & Pierce Machinery Co.. Pgh $2.50, by mail, free of postage, to any address in ‘ 
enver, Col; Sheri Ashworth, Pittsburgh, Pa.; Jos. Baur, | the world. — oor ae wanes . 
Manistee, Mich.; Jas. Jenks, Detroit; Wickes Kros., East Saginaw - EN Cylindrical S . Having pe rfected my system, covered it by 
Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. Paul, Minn.; | , CONTENTS.—Part I. The Cylindrical Shell of a Circular |] American patents, given it a three years’ test and 
Rundle, Spence & Co., Milwaukee; Joshua Hendy Machine Works, | Boiler. II. Examples in Cojoemsting the Strengths of the | jroved its efficiency to successfully compete advan- 
San Francisco; Flynn & Emrich, Baltimore: Forbes, Liddell &Co., | Riveted Joints of Boiler Shells. IIL. Calculating the | ta geously with any system in the market, and having 
Montgomery, Ala ; Bailey & Lebby, Charleston, S.C.: Pond Enginee Working Pressures for Boiler Shells. IV. Experiments 1 aps yeep 1 . cor be Fatt i Se ’ _ 1g 
ing Co., St. Louis and Kansas City ; O. B, Goodwin, Norfolk, Va.,; | upon the Strengths of Riveted Joints of Stayed Flat Sur- }] Gesigned anc corrected a full set of four sizes of 
Columbus Supply Co., Columbus, O.; C. 8. Leeds & Co., Minneapolis; | faces and of Boiler Furnaces. V. Calculations Complete | patterns, with illustrated catalogue under print, 
H. D. Coleman, New Orleans. fora Modern High Pressure Marine Boiler, VI. Draftofa] I am prepared to negotiate with principals of re- 


Specification for a Marine Boiler. VII. Stationary and | sponsible tirms or companies for the sale of American 
ROOTS’ NEW ACME HAND BLOWER. 


Locomotive Boilers. VIII. Rules of the British Board of aaa a . ai » 

Trade Concerning the Survey of Steam Boilers. IX, U. 8. poy = on | pant of oe pee a en one same 

jovernment Rules for the Inspection of the Boilers of | H4aVe Deen Tully granted, ystem has been partly 
For Blacksmiths, etc. Slow Speed, Positive Blast, Is Durable, 


NEW PROCESS. 





Steam Vessels. X. Tables Useful to Boiler Constructors. | illustrated in this paper. Further particulars on 











































| ’ Yheap ; also Portable F , Tu, Index. application. Apply 
—— [a cng tay aes — On BY THE SAME AUTHOR. R W KING & CO 
° : Mechanical Drawing Self-Taught.—Illustrated by ° . al ss 
® a = 330 engravings, 313 pages. 8VO............c...-.ceeee #4 00 CGEORCETOWN, ONT. 
& a r IRON, Medeors Steam gas nes.—lIllustrated by 422 engrav 
: ings, 32 es. Di crece deeee eal Se iscepeesnas6« + 20.0 
rad 3) ok BRASS and The Complete Practical Machinist; illustrates 
4 » 8 by 356 engravings, 439 pages. l2mo..................82 50 
® ; BE S COPPER Tee. atte . Valve. I ractically Seesnreed.—- Ere. ’ 
A 8a PY ra ef by 35 engravings, pages. I6mo........... Ou 38 & 40 HAWLEY St 36 JOHN St 
%O-n te The abeve or any of our books sent t il, fi bi ae 
5 as’ s PIDE of postage, at the publication prices, to any address in BOSTON, MASS. NEW YORK. 
> e the word. 
og" & ae ithaca ee: EMERY OR COR- 
Pay Ce trated Circulars, showing the full tent. 
= = : at f ALL STYLES Joshua Rose's Works, sont free Of pettuse to oe poy A UNDUM WHEEL 
:? & $3 ‘ any part of the world who will furnish his address, GRINDING 
Beau's HENRY CAREY BAIRD & Co = MACHINERY 
=a bod & °9 ’ 
e B, oa THE NATIONAL PIPE BENDING 00., INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTEL:. , EMERY OR 
fe A es S g | 82 River Street, NEW HAVEN, CONN.| 810 Walnut St., Philadelphia, Pa., U.S. A. CORUNDUM 
Offa res ae : WHEELS AND 
. PUMP 
= BEET OWN WILEY & SONS ASTOR Pe-| Baldwinsville pas Centrifagal wore. TOOLS. 
a NEW YORK, . IBVIN VAN WIE, Prop. 
m oa BS PUBLISHERS = . ” all SYRACUSE, N.Y. MACHINERY 
| oo ND Vertical, Horizontal FOR POLISHING 
f iS |§cCIENTIFIC AND INDUSTRIAL WORKS. ip eg WHEELS, POL- 
MONTGOMERY & co Send for Catalogues and Circulars.—Free by mail. Peay ent pot ISHING BELTS, 
* 2 g is. per minute. Sand AND POLISHING 
————— - umping Outfite a 
108 FULTON ST., NEW YORK, ST E e L BA L LS Rvectaltv. BUFFS, AND 
FOR ANTI-FRICTION BEARINGS, ALL SUPPLIES 
AGHINERY|o™, weeeeexs'es"°" [MACHINE TOOLS at 
AND HARDENED GROUND & BURNISHED. i THERETO. 
5 8-16” to 8” Diameter. —_——— " = 
FOR ALL BRANCHES OF THE MECHANICAL TRADES. Samples and prices on application. ENGINE LA THES, i 
ailed ipt of DS ROLLING-MACHINE CO. — - 
,Jllustrated Catalogue (900 pages) mailed on receipt of | SIMO M FITCHBURG, MASS. BORING AND TURNING MILLS, —_ - SUPPLIES. 
37 inch and 50inch, B. CRINDINGC MACHINE, 





CENTER BOLT CUTTERS, | Countersnatt oith veneers or 1eettiine. Te 
CHUCKING MACHINES, —_ \iBotgridding’ ete, © S&B Work in machine shop, 
TURRET MACHINES, HAVING 


9 PATENT FRIGTION CLUTCH WORTHINGTON 


“QUICK ACTION VISES.2 HEADS. 


SATS PARK MFG. co.|  8Riocerorr Independent Condenser 

















DUPLEX x 

Power Press MACHINE TOOL WORKS, |,,oerxieeCaccum on in: 

Ne pa as COMBINING E. P. BULLARD, Prop., GINES and ELEVATE the dis- 

LP kK , PRESS, SHEARS Bridgeport, - - Conn. |charge WATER to TANK at any 
Som eh. AND PUNCH. 


This feature is appreciated by 
acon PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 
MILLS 


HENRY R WORTHINGTON 


NEW YORK 
BOSTON PHILADELPHIA 
CHICACO STLOVIS SAN FRANCISCO 


BEAUDRY & C0. 


(Formerly of Beau- 
dry’s Upright Power 
Hammer,) 

Sole Manufacturers. 
Also manufacturers of 
HARD COAL HEAT- 

ING FORGES. ° 
Room 4, MASON B’DG, 

70 KILBY ST., 

Boston, Mass- 


NEW SELF-SETTING PLANE. |ho'=! 





Sample sent as per Circular. 

















Gage Tool Co, 
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Boilers for Export, or for Use in 


Undeveloped Regions. 
Packed for Transportation on Mule back, in Cases weighing not over 275 lbs. 
Easily erected. Self-contained. No brick work required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 


Bye Sa Sor MeLowe Bowen. 


A VALUABLE BOCE FOR EVERY STEAM USER 
WITH SUPERHEATING STEAM DRUM. 








AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., 30 Cortlandt St., N.Y. 


Best System 





Glasgow. 


PUNCHES and DIES, 


SRA SLL 








ot 






Over fifty years’ competition has proven 
this system of boiler to be the best in ever 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 


The Bate ceveura 


IRON AND STEEL. 


HARLES Mi LYS 
OS ANN ST. #* NEw Yorx«: 











GENERATOR 





WESTCOTT CHUCK CO. 


MANUFACTURERS OF | GEARE HUGKS. 
IEARE a ocen 
LATH i and D R] LL Diameter. Capacity. 
yy inch. 5 nok. 
105 ms 10 “ 
“ 1934 « “ 
he “ 
SEND FOR CATALOCUE. 24 23 «Cs 


NEDA 











GYDROSTATIC Th 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEVATORS, &s, de 


WATRON & STILT. MAN. 204-910 East 48d St.. N.Y. 


Before you buy a Lathe Chuck, examine the 
merits of ‘« THE SWEETLAND.’’ We do not 
c:aim the earth for It, but simply that itis better 
than any otherChuck onthe market. Ask your 
dealer for it, or write direct to us. We guar. 
antee you satisfaction. What morecan we do? 


THE HOGGSON & PETTIS M’F’G. CO., 


Est. 1849. NEW HAVEN, CONN. 


























Generates steam rapidly and economi- 
cally. Constant circulation of water. 
Easily Cleaned. Furnace produces _per- 
Sectcombustion, Best evaporative duty. 
Material and workmanship Al. Large 
number in use, 


WM.T. BATE & SON, 


Sole Manufacturers, 
Conshohocken, Penn. 


THE WAINWRIGHT MANUFACTURING COMPANY, 


MEDFORD, MASS., 


MAKE THE 








WITH CORRUG ATE D COPPER TUBES. 


oy 


Invaluable where Space is Limited. Simple 
Efficient in Application. 


Weitmyer Patent Furnace, 


Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT 


For burning screenings, cheap f uel,jetc. 
HARRISBURG, PA, 





in Construction, and 





wy 
ed balytetity 


| obs rier ated 


| 


HL |Pnao 
V hitctatets! 


Portable and Trac- 
Boil. 


Ide Auto. Engines. 
tion Engines. Steam Road Rollers. 
ers of all descriptions. 


BEST CHARCOAL IRON STANDARD 


rnin BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, 


REID'S "wea G SPECIALLY DESIGNED FOR 


LIGHT BORING mica DRIVING ood 
N ria PLATED 


ROSEWOOD TRIMMINGS 


Lf perro 




















The ch in-ean fe We Pure, 


Guaranteed to Prevent Seale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned, 


HOPPES MANUFACTURING CO., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


From 1-4 TO 15,000 Ibs. WEIGHT. 

True to Pattern, sound, solid, free fiom blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

10,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 

Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives 

STEEL CASTINGS of eve ry description. 
Send for Circulars and Prices to 


STEEL 
C A ) | N \ y: wecha terete” Goer eer Tre ne Deteletbis, Po 


BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherwise 
prevent it from melting. Capisreadily removable, permitting free inspec- 
tion. 

Highly recommended by the chief Boiler Insurance Companies of Great 
Britain. Over 150,000 sold in Europe since first introduced, with increasing 
ma sales, Highly recommended also by the U.S. Noard of’ Supervising In- 
spectors of Vessels at W ashington, D.C ; by Prof. R. I. Thurston, and 
many other eminent expert engineers, as superior to any now inp. use, and 
filling all requirements. Highly recommended also by a number of master 
mechanics, 

GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 
~~ illustrated Pamphlets on Application. 233 West Street, New York City. 











i a 





INDEPENDENT CHUCKS 


(See Am. MACHINIST, Nov. 5, 1887.) 
3efore buying Chucks of this class, write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points ot! 
superiority which we submit to the judgment o 
mechanics. 


THE D. E. WHITON MACHINE CO, 


NEW LONDON, CONN. 





SMOOTH 
INSIDE & OUT, 








THOS. H. DALLETT i oD 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 
CURTIS & CURTIS, 


Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS or 


’ 
The Forbes Pat. Die Stock, 
Pipe Cutting and Threading 
Machine, etc. 

A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 

inch diam. No vise is required. 


Send for Illustrated Catalogue. 


Sterling Emery Wheel Co., 


Factory, West(Sterling, Mass. 
Office, 17 Dey Street, New York. 


j Our Whee ls for Machine Shop 
Work and Tool Grinding 
Superior to all others. 
Send for Catalogue just published. 


SWEET’S 
Measuring Machine, 
The only waloromater 


that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed. 
SYRACUSE 
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——=|THE HORTON 


TRADE MARK. 


LATHE CHU 





Steiiabated by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue, 





NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs, Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





PUNCH AND DIE GRINDER, 


For grinding pun tr 
and dies, such as are used 
in makina bolts, rivets, 
screws an a‘tlarge var ty 
of square or circula: 
pieces requiring one or 
more finished aces. 
Works equally well on 
hard steel, chilled iron or 



















softer metals. (Can be ar- 

ranged to grind convex, 

concave or flat surfaces 

Work can be ground to 

% any desired thickness 

or several pie ces 

round to” same 
hickness. 

Write for Circu 


: lar. 


= blue = Emery Wheel Co.. 
SPRINGFIELD, MASS 


ELECTRIC LEATHER 
BELTING. 


WIRE SCREWED. 
RUNS SMOOTH AND EVENLY. 
SPECIALLY ADAPTED FOR 


Dynamos and Swift Run- 


ning JMachinery. 
OHAS, A. SCHIEREN & 00., 


(Manufacturers,) 


19 FERRY STREET, NEW YORK. 








JoLY 


HORS 


Manu ac 





iz J.E. LONERGAN & Go 


je 211 Bace St., Phila 


Manufacturers of 


PATENT OILERS 


Cylinder Sight Fee: 
Cups, Governmen 





Regulation Po} 
Safety Valves, fo 
Sta 
tionary and Marin« 
the 
Stean 


Locomotive, 


Boilers, also 


** Reliable ” 





TWIST DRILL CO. 
Syracuse, N Y. 








~m 


Trap. 





Write for Prices to 





TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Sbank Drills ACCURATELY. 


3 sizes: 14”, 14” and 34”. 


TRUMP BROS. MACHINE CO., 


WILMINGTON, DELAWARE. 





and fa 
time, 
powerds' 


either 








1025 HAMILTON STREET, 


CYLINDER BORING AND FACING MACHINE. 


Made any size re 


ulred, Will bore cylinder 
sat same 
and 


ce off the en 
Built stron 


ful; has variable 
that feeds 
way. 


PEDRICK & AYER, 


PHILADELPHIA, Pa. 








solic a 
R 


































































































ve 


4, 




















tik! 
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WORSE TWIST DRILL AND MACHINE COMPANY, Now Bodtord, Mass 


Morse Patent Straight-Lip Increase Twist Drills. 


Manu! facturers cf 





golid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
)RILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


DRILLING MACHINES COMPLETE STEAM PUMP 


ONLY SEVEN DOLLARS 
I ALL STYLES WITH DEMA 


“MAND THIS\ PUMP 
Latest Designs and Improvements: OF 








rete 


aes): ) 


For cats and prices address, DEALER Ke) 


_ BICKFORD DRILL 60., 


poommmnst Front & Pike Sts., Cincinnati, a 


OR WRITE 
US FOR PRICES.: 


VAN Du NS 


WANN) oe = Tier, 


21 @) Ge EP ol le 
CINCINNATI, 


PATENT 








Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


; 140 & 142 E. Sixth St., 
Near Culvert, 


CINCINNATI, 0. 


SEND FOR CATALOGUE. 


RCESTER MACHINE vor co. 


clrculars and 
prices. 











diahth NGINE Lathes, Hand sieggret Foot Lath ht Drill 
Manufacturers of ig Cap Efand Milling’ Machin nes. Agen WANNING, MaxWALE 








BAKER'S COMMON 
SENSE OIL FILTER, 


Is the most Simple, Neat, 
Ornamental, Effective, 
Semeete and Convenien: 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success=- 
fully. It will pay for itself the 
i ar, if a little pains is taken 

to catch h the waste oil from your 
Engine, Dynamo, Shafting, etc., 
etc. Manufactured and for sale 
by CHAS. F. BAK 


223 Third Ave., 8. B., MINNEAPOLIS, MINN 


ACHINER 
For Reducing & Pointing Wire 
Especiaccy Avapteo to Pointina Wirt 
Rops ano W:re ror Drawina. 
For Machines or information, address 
the manufacturer, 
§. W. GOODYEAR, Waterbury, Ct. 
ECONOMICAL STEAM BOILERS 
A SPECIALTY, 
Pond Engineering Co, **ao""* 
Cee cen! eae 


ve } FoR CUPOLAS,.FORGES. sfumuaces &c} mG) 
Lo EXHAUSTERS, STEA 
oe mens ALANA ce OR, 


HEATERS S VENTILATING Ne © 
0 EE UFFALO eae ret CO. Sa co. 








D. SAUNDERS? SONS 


MANUFACTURERS OF L. ORIGINAL 
TRADE MARK. 


. X. 
PIPE CUTTING. & rai MACHINE 


BEWARE OF IMITATIONS. 
None genuine without our Trad@Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 


Send for Circulars, YONKERS, N.Y. 








SEND FOR 
PRICES. 





PEED IP ae ~ 











SS To - “Valine Machinery 


FOR 
SUBSTANTIAL, WELL MADE, For Chair, Furniture and 
LOW PRICED Cabinet Factories, Box Shops, 


= Planing Mills, Pattern Mak- 
> ers’ use, etc. 


ROLLSTONE MACHINE CO, 
45 Water St., Fitchburg, Mass. 


& COMPANY, 


MANUFACTURERS OF 





20 INCH DRILLS, 


With latest improvements, Lever 
im or Wheel feed, address 


Sibley & 0 ne 


SOUTH BEND 


\ BEVEL GEARS, 


\ Cut Theoretically Correct. 
€ For particulars and estimates apply to 


HUGO BILGRAM, 






















Machinists Tass 






oy Patent Friction Pulleys. 
BREHMER BROS. Water St., Corner Ledge, 





440N. WORCESTER, . 
SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch EINGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WORKMANSHIP. 


THE MULLER MACHINE TOOL Co., 
_8TH and EVANS STREETS, CINCINNATI, OHIO. 


L. W. Pond Machine Co. ot 


12th St., Philadelphia, Pa. 













Manufacturers of and 
Dealers in 


lron Working gee! ily 


,Jmproved Iron 
4ners a spe- 
cialty, Feed, pat- 
ented Feb, 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 


140 Union St., 
Worcester, i, 7 +e 
Mass. ’ 

















New Haven Manfg Co. 


NEW HAVEN, CONN. 


IRON-WORKING_ MACHINERY. 




















S. STARRETT, 


i z L. Manufacturer of 
“| FINE TOOLS, 


ATHOL, MASS. 











































SEND FOR FULL LIST GRAPHITE 
' —_ —EEEE ————y ~ a, —EE — cy, 
panes PIPE JOINT 
GREASE 


= STEAM OR GAS PIPES, 
BOLTS, SCREWS, ETC, 


Far Better and Cheaper than Red Lead. 





| Joseph Dixon Crucible Co., 


JERSEY CITY, N. J. 





— Ti 
Powell Planer Go. 
Manfrs, IRON PLANERS, 
WORCESTER, MASS, 


FS FS 











SU N\A Aielay| 








wy UE yw > — y 
SAS N ae 
HrACTS 


LOWERS“ 


June 5th, 1888. 


P THe G. A. Gray Co., Cincinnati, Ohio, 

GENTLEMEN :—We have the third planer bought of you 
now in operation and it is doing nicely, as well as all the 
others which were bought of you some 
two years ago. We are so well pleased with 
the tools that we are willing to ‘* swap” any 
of the Others which we have for one of yours. 

Yours truly, 
THE FILER & STOWELL CO., 
W. Reap, Secretary. 
Catalogue, prices and photos sent upon application. 
"THE G. A. GRAY CO. 


477, 479 & 481 SYCAMORE ST., CINCINNATI, OHIO. 


TIVE |U. BAIRD MACHINERY CO. 
RADIAL DRILLING MACHINES PITTSBURGH, PA. 


= “= THREE DESIGNS. SIX SIZES Machinists’ 
TOOLS and 


% ar SUPPLIES. 


i 












EMBODY ALL DESIRABLE FEATURES 


| 3 PRICES $450 °°8, UPWARD 












pein > UNIVERSAL RADIAL DRILL C0 Pattern : 
CINCINNATI. O a 
THE LAIDLAW & DUNN CO., Boiler 

CINNA'TI, O. Makers’ 

Purchasers tt McuOWAN PUMP C0., me Of. TOOLS. 

EST’D 1862. dee Sturtevant 

PUMPING MACHINERY E> Blowers and 
a 1xhaust Fans. 


FOR EVERY PURPOSE. 









IMPROVED PATENT PORTABLE 
ROPE HOIST. 


ONE MAN SUFFICIENT. 
Quick lifting, quick lowering. With 
out touching hand rope, the load may 
be quickly lowered. Can be used for 
long or short lifts; will hold a load at 

any point. 
ENERCY MFC.CO.,@ 
1115 & 1123'S. 15th STREET, - PHILA., PA. 


> SHAPING MACHINES 


FOR HAND AND POWER, 
6”, 8’ and 10° Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


GAGE MACHINE WORKS, 
Waterford, N.Y. 


Manuf’r’s of 


FOX, TURRET 


“SUAGNTTAO AALVM ATAVAOKAA 
SSVUd HLIM 








American Standard Gauge & Tool Works, Wilmington, Ti 


Makers of Implements for Standard Measurements. 


35,000 
in 


Use. Flat Bar Gauge. | 





Crescent Gauge. JAS. A. TAYLOR & CO. 


BORING AND TURNING MILLS. f., 








LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 

















ce | SpeedLathes 
Machinists’ Tools, H Brass Finishers 
WORCESTER, MASS, TOOLS. 














EXPERIENCE HAS TAUGHT 


many av Engineer to purchase and use only the goods which have 


been proved and found perfect, If you wish such goods, address 


MASON RECULATOR CO., 









r, AESCRIPTION we» \ 
STEEL WIRE Of fa PSTEEL SPRINGS. NEWYORK cry 





BOSTON, MASS. 
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~ WILLIAM SELLERS & Co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND sTEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Pulleys, Hangers, &c., for transmission of 

Improved Self-Adjusting Injector of 
Self-Acting Injector of 1887. 


Cranes, Shafting, 
power. 


1876. 
Fixed-Nozzle Auto- 


matic Injector of 1885. 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 















5 Power Cushioned Hammer. 


THO LONG ALLSTATTER oS 


Double, 
Bar, Gang, 
Twin, 
Gate, Multiple, Belt an 
Steam-Driven 


Puke a than, 4 


Over 300 Sizes. 


Single, Angles 
Horizontal, 


Boiler, Spacing g; 


ALSO 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS 


| 


Phos pho rLron e. 





PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
»| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S. PATENTS. 








Tne BECKETT & MCDOWELL Mrc. Co., 


ARLINCTON, N. J. 


S. A. Beckett, Gen’. Manacer 


IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 


Having Extensive Foundry Capacity, we are prepared to contract for 
reguar supply of Machinery Castings. 








38 WATER STREET, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 
Specially adapted for use on Steam Engines, 


Heavy Machinery, Locomotives, &e. 


Look for brand, ‘ Pure Carbon Bronze.” 


CARBON BRONZE CO, 


SOLE MANUFACTURERS, 
PITTSBURGH, PA. 





SENSITIVE DRILLS. 


NEW STYLES. 
GREAT IMPROVEMENTS. 


sangand GANG DRILLS. 
o, Three and Four Spindles. 


The epindies in in these Grtiscredriven with 
a single belt made ore . nae. and 
vied. No pulleys for nsion pro 
> a “4 troub’ ie 52% slack belts, 
slippage, un rs or 
time lost taking up belts. 


ALWAYS READY FOR USE 
and pow mae Bd to any | Aha sy oe indle drill 


inch holes. 
SINGLE hee i Over 


SPINDLE 
$00in use. Send for catalogue. 


DWIGHT SLATE MACHINE (0., 


HARTFORD, CONN: 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies a by to any address on receipt of Ten 
in stamps (for postage.) 


Chas. A. Strelinger & Co., Wve Detroit, Mich. 


END for Illustrated Price List of Fine Tools, 
manufactured by Standard Tool Co., Athol, Mass. 




















Any Tool we make will be sent by mail or express to 
feos he salem. all charges prepaid, on receipt of price, 


~~ 08G00D DREDGE 00., Albany, N. Y. 


RALPH R. OSGOOD, Pres, JAMES H. BE RSSING, Vice-Pres. 
JOHN K, HOW E, Secretary an d Treasurer. 


MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, ete, 








Conhiaall Steam eanavasas and ‘Derrick Car. 





The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS and STEAM Fitters Tools. 





STOCKS AND DIES FOR PIPE, BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


—— SEND FOR CATALOGUE, —— 











Machine Shops, 





EMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Rolling Mills, 
Yards, Boiler Shops, Bridge Works, 


Steam Forges, Ship 


Etc., Etc. 





They are Kqua 


PoP em 





OFFICE, 


POSITIVE PRESSURE OR BLAST BLOWER. 


They are C a than any other. 
in € aon | to larger ones of other makes, 

Very Little Power is requir 

Exceedingly Simple in Construction. 

Give a Positive Blast, and will drive air through the smallest apertur 

For Blow Pipe or Furnace they have no equal. 


ed to run them. 


MANUFACTURED BY 


GESSWEIN MACHINE Co. 


39 JOHN STREET, NEW YORK. 





WwM. 


NSHY 


Nou-Conducting Covering for 


The only genuine Fossil Meal. 
in bags of 110 Ibs. each. 
imitations. 


Fossil Meal Co., 48 Cedar St, N. Y. 


BERKEFELD’S FOSSIL MEAL COMPOSITION. 


THE BEST 


Steam Pipe and Boilers. 
Sold 
Beware of 
Send for circulars. 





A. GIESE, Sole Proprietor. 





RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN 1. NOYE MFG. 60., 


BUFFALO, N. Y. 








Cutting from 3-8 in. 
Also Separate H 





es MACHINERY 


CLEVELAND, OHIO. 
Manufacturers of 
46 cy, CME °°? 


Single &Antomatic Boltcutters, 


Send for Catalogues and Discounts. 
Agents, Manning, M Maxwell & Moore, New York. 


to 6in. diameter. 
eadsand Dies. 











jectors, Address, 
SCHAFFER & 





For Pressure and Vacuum Gauges of every 
description, Exhaust Steam, and other in= 


40 John Street, New York. 


s Re<> Chucks, Drills, Reamers, Serew-Plates, Ge 


607 MARKET ST., 







BUDENBERC, 






RAILROAD SUPPLIES. 


+ NEW CATALOCUE NOW READY. *% 


PALMER, CUNNINGHAM & CO., L’d. 


PHILADELPHIA, PA. 





iy an wa ab a a 


corti ateicrton2 syRACUSE,N.Y 


33 
ER thititititiiil HARA 





MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 





S55 525 mM 
rth L 10 it Cv 
abate ue 














Unexcelled for Accuracy, 
Efficiency ,and general Adapt 
ability in the performance of 
the Regular and Large class 
of work. 


An Invaluable Acquisi- 
tion to every Machine 
Shop. 


7 Phototypes, prices, etc. 
ee on application to 


Detrick & 
Harvey, 


Manufacturers, 


7 BALTIMORE: 


DELAFIELD’S PAT. SAW CLAMP 









J EUUUPUUUUOLEU UUM UU TUN UE 


With Saw for Cutting Metals. Saves allthe broken hack- 
saw blades. In use over two yearsin all parts of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. eac h, 
70c. per dozen; 1 in. wide, Stubs, 35e. each. Free by mail. 


NOROTON MFC. WORKS, NOROTON. CONN. 
"| Bxhaust Tumbling Barrels. 


Sa 
meee Henderson Bros. 
7 « 


MANUFACTURERS, 





> WATERBURY, CT. 


CIRCULAR. 


SEND FOR 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine ‘and Stationary Engines, 
Ships’ Boilers, &e., supplied to many leading Firms in the 





United States of America. 
Asquith’s Patent Radial Drills 


Onequaled by any in the World. Se nd specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 





CLUTCHES 


For all Purposes. 


5 I 





|W, OESTERLEIN, #9 w. a+ se. 


CINCINNATI, OHIO. 





OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice- cream, Carpenters, 
Mechanics. 1to5H.P. Fuel, 
Kerosene. No dust. Auto 
matic in fuel and water ony 
ly Illustrated Catalo 
; Free. Mention AMERICAN ~ 
CHINIST, 





SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 





| ELUOR SPARecux 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Go., Evansville, Ind. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


KORTING GAS 
ENGINE. 


1 to hdd Horse Power. 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar 
antee to every 
purchaser. 








CATALOGUES on 
APPLICATION. 


KORTING GAY 
* ENGIME 00, 


vane D. 
60 BARCLAY STREET, 


NEWVVY YORK. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 

















perience 

careful revision of all details. They are designed and = 

constructed for heavy and continuous duty at medium o UFACTURS ef: || f 
y orhighrotativespeeds. Highest attainable Economy RQ OF As :\\' 
2 in Steam Consumption and superior regulation guar- . IMPROVED y 


F anteed. Self-contained Automatic Cut-off Engines 


In Use, Over 1,000. 25 to 1,000 H.P. : = — : => 
These engines are the combined result of long ex- AIS, CAMPBELL a 1» MERE 
a} th automatic cut-off regulation, and most AA > —_ “= 
By Ny) ‘ 


~ © NEWARK’N. <p 








12 to 100 H.P. for driving Dynamo Machines a specialty. =) I 
« == Tlilustrated Circulars, with various data as to practical SF 
Zee Steam Engine Construction and performance, free by —= 


——— mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, §N. W. ROBINSON, 154 Washington St., Chicago, Ill. A 
a SIMPSON, 18 CORTLANDT STREET, N. Y. {ROBINSON & CARY, St. Paul, Minn, IN Y iE™ eile boo 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. FuLLVAR * ; 3 Z : 
Scle Licensees and Manufacturers for New Jersey (South of Trenton), Zastern Pennsylvania, Delaware, Maryland and Virginia. comets TAKE F 


BLESSING’S W ATER CIRCULATOR.» PURIFIER | co“ wocs co 


Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. 

Automatically takes water from the boiler, 
filters, it, and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap With a Filrer of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 


lators and Purifiers, etc. 4 ‘" = > eal y DS or Net : ha High Pressure. 
: Albany Steam Trap Co., a:ca.y, s.r. |" ic, iii i. meen Nie Ge emi Le Ae Condensinget Gmporay 


“OTTO” GAS ENGINE WORKS.{ coe WILSON'S eee - = 5 o ere 
ICHER, SCHUMM & CO., {iS ha cet, a: = Se —~ 
33d & Walnut Streets, 130 Washington Street, aN JI / As attached to the Gover- ei ——— nat ta0 TT — ia 


— 
Philadelphia. Chicago. ae 


bee aaa Tah ” Remington Machine Co,, Eclipse Corliss Engine, iN FRICK COMPANY, Builders, 


Stes BUILDERS OF 
ENGINES SOLD. CORLISS ENGINES, WAYNESBORO, PA. 


HORIZONTAL BOILER MAKERS AND : 
‘Otto’? Gas Engines. t E BRASS FOUNDERS. Non ae, 

VERTICAL Wilmington, Del. g 
“Otto” Gas Engines. Compound: 


re oassrettea varie [FRICTION CLUTCH PULLEYS, | 40 70 1.000 #.». 


¢ COMBINED - write * ENGINES, Serd for Circulars. 

4 “OTTO” GAS ENGINES AND PUMPS. L "ATORS —— 

SF COMBINED STEAM AND E. P, HAMPSON & C0., 
“QTTO" GAS ENGINES AND DYNAMOS, BELT POWER.| 36 corTLANDT ST., 


“ THE D. FRISBIE COMPANY, NEW York, Qala SS | L 


Consume 25 to 5 Per Cent. Less Gas than ANY = ‘ : s . 
other Ges Sneine doing the same work. 114 Liberty Street, - New York. | Sole Eastern Agents. ee “A GENUINE ‘CORLISS.” 


Russell & Co. Mm. J. TIERNEY, 20 NORTH CANAL STREET, CHICACO, WESTERN ACENT. 
massiton, onto, | PAYNE F{IGH SPEED CORLISS [HNGINE. 


Avene —— CTPA, SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


BOILERS, ETC. fey § - 
Complete Power Plants Furnished L\BEe e @ ” = B \ F & SONS 
and Erected. in i : > . W. P YN ; 


Saxp ror CaTALocue. | ‘ 4' ace a = =f ELMIRA, N. Y. 


| gars. X/ wpirames: |), De 25" fg 45 Dey St., New York. 





STEAM ENGINES Bing 






































Economy of Fuel & Regulation equal to anything in use. 








Boston, Mass. 





ro §. Canal St., Chicago, IIL. 


We are now placing on the . —— — - 
market 17”, 24”,and 27” Engine} JOHIN MchLAREN, 


Lathes, same design and construc- BUILDER OF —— 
tion as our celebrated 19” and 21” ' CORLISS 


The Best Engine in Laaaien ice Geen Work. Lathes. : b 4 H Jt T. ANDERSON. a, MICH, 
WILLIAM TOD & CO., We shall produce them in large af ay ngines, CIRCULAR SENT FREE. 
Youngstown, Ohio. | lots, in order that we may be able | 4 : Ta : AIR 

to offer them at the popular prices ; \ vi  B Compressors 


that induced the unprecedented = : nee: 
MACHINERY ON HAND sale of our 19” and 21” Lathes. . ; BOILERS. HILL, CLARKE & C0. 
: 


Weight of 24” with 10 ft. bed, 

5200 lbs. 
16 in.x42 in, Planer, Bridgeport, new, . 
2) im 26 $8, a New Haven, fair. Weight of 27” with 10 ft. bed, 


22 in. x4 ft ° Ames, good. 
2lin.x45 and 6ft. “ Powell, mow. 6500 Ibs. 
24 in. x6 ft. bid Powell, 7 
« each Atherton, Powell 4 H. & P. new. We furnish, without extra 
Sinaia te yy Biles, ‘i good, ital : ; 24in. Swing 22 ft. Bed Shafting Lathe, Providence. 
en oy i GW t W. Screw, a charge, Taper Attachment, Com- yoko , = i * “Engine Putnam. 
54 inx.12 ft. ” Bement, fair. j i K = — eet ey Io ri 10 66 “6 , ‘“s 3 
innEte” Mngine Lethe, entice, ae pound Rest, Automatic Stop for w aes. gee ae 
Hoe a Young, new.| Carriage, Pulley Rest, Etc., in ad- , j a) ay 
14 in.x6 ft. “ Blaisdell, 4 “« | dition to regular attachments. Np aU Tice aimee cet. st Shepard. 
‘ id ogart, =. | i i] m 4 + 4 ‘ ‘ “ i} 
14 in.x6 ft * Gap Bed. 8. M. & Co., ven i ] ti Ta o “ ° na “ 6 “ F itchbure. 
5 in. x6 and 8 ft. « orter, - = P ‘ <a : : : Prentice. 
5in x6 ft. “ Ames, ROT Putnam Gap Chucking Lathe, 60 in, swing, 9 ft. bed. 
i6 in x6 ands ft. " wi Blaisdell We WRITE FOR PRICES, WITH CUTS Monitor Brass Lathe, 18 in. swing, 5 ft. bed. 
16-20 in.x6-8-10 & 12 ft, ridgeport, “ Wheeler Planer, planes 22 in. wide P g 
inxsl0-2ft, Different Makes, AND DESCRIPTIONS. aaa ae eg ee 
20 in. x8-10-14ft. “ ifferent Makes, ¢ J ndey = ” 26 4 “eB 
Hin, any length Bed “ Bridgeport, : ie gia: Sea ae ERIE, PA. eat “ “s Po ot 2 “be 
Niles, avy. INGINES from 15 to 400 Horse Power. , 














List of Second-Hand Machines, taken in 
Exchange for New Tools. 


2 46 oe 


22 in. xt? ft. 


“3 in. x8-10 12 & 1412 “ Bridgeport, aw. x Hendey Shaper. 24in. stroke, Fine condition. 
25 in x12 ft. i Wright, ‘ Boilers of Steel and Iron supplied to the trade Wiley and Russell Bolt Cutter No. 5, cuts 3g to 1144" 
35 in.xi6 ft. “ Fifield, “ or the user. Send for Catalegues. Brainard No, 7 Milling Machine with Vise. 
Sin, s ifield, fs Brainard Gear Cutter, 30 in. Automatic Feed, 
5 SAW MILLS and GENERAL MACHINERY. ag “ 


2) in, Drill Davis. 
20-23-2528 inch D: isde 1 : : ‘ : : 
2) 25-28 inch ” 4's: am MANUFACTURERS Works at Erie, Pa, Garvin No, 2 Gang Drill, 2 spindles. 
Nt Arm Universal Radial Drill, New York Store, 46 Cortlandt Street, nage : “s 
Yo. 1 and 3 Universal Miller, Brown & Sharpe, 
No. 1-2and¢ Plain“ ‘“ - o 


No, 1 Universal Grinder, ” a“ ivi ac h i n e To oO | S, 

Cold Rolled Shafting in Stock. Send 
for list. Write for sd is wanted, 169, 161, 163 and 165 RGGLESTON AYE., 
136, 138, 146, 148, 160, 152, 154 E. 6th St. 


. a 
62 COLLEGE PLACE & 72 WARREN ST., W. Y. (See our advertisement on last page.) 


Pratt & Whitney Vertical Tapping Machines. 
BARNHURST & DURLIN, Managers. 6 24 in. Cutting-off Machine. 


= The Almond Coupling 


We have a splendid exhibition of Ne 
A NEW quarter turn I 1 Ww 


motion to replace | Machine Tools in our New Store. Call 
> quarter turn belts and bevel . s 
reo, and examine, 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y¥. 














NoOoIsELEsSsS. 






















16 AMEHRICAN MACHINIST 





Jutyg21, 1838 








BROWN & SHARPE MANUFACTURING CO., 


PROVIDENCE, R.1., U.S. A. 
FINE MACHINERY, TOOLS OF PRECISION. 


\ fh 7 





INVOLUTE GEAR CUTTER. SIDE MILLING CUTTER. FORMED CUTTER. 


Coincident with the rapid and wide extension of the use of Milling Machines, has come an increased demand for Millirg 
Cutters. Without good cutters, the efficiency of Milling Machives is much abridged. 

In extending the product of its Milling Department, the Bkown & SHARPE M’r’G Co. has made many new varieties of 
Milling Cutters, and in order t» supply the wants of customers, has found it necessary to greatly increase the number 
carried in stock. The INVOLUTE GEAR CUTTERS in stock are from 3 to 48 pitch, 8 cutters to each pitch. The Epicycloidal 
are from 2 to 10 pitch, 24to each pitch. The curves of gear cutters are obtained by machinery. SIDE MILLING CUTTERS, 
from 31-2 in. to 8 in. diameter, are carried in stock. On work having parailel surfaces, these cutters may be used in pairs 
FORMED CUTTERS, for cutting various out'ines, are made to order. These, as also the Gear Cutters, can be sharpened 
without changing their original form—a feature appreciated by those peudaces work in duplicate. by making cutters in 
large numbers, with expensive special tools, much greater accuracy has been attwined than can be reached by the usual 
methods of manufacture. Users of cutters will generally find it more economical and satisfactory to purchase from 


experienced makers, rather than to attempt to manufacture forthemselves. Catalogues mailed on application, All kinds 
of cutters made to order. 


Western Agent, S. A. SMITH, 23 South Canal Street, Chicago, IIL 





Duplex Steam Pumps 


fees VIN WUNKS MACHINERY, 


COPYRIGHT 1883 BY ——$__ 
THE GORDON & MAXWELL CO 


THE GORDON & MAXWELL Co. 


HAMILTON, OHIO. 


So. 





BRANCH HOUSES: 
NEW YORK, 96 Liberty Street, 
PHILADELPHIA, 705 Arch Street. 
CHICAGO, 96 Lake Street, 





& TOWNE MFG Co, 
== STAMFORD CONN. = 
- NEWYORK CHIGAGO.PHILA.BOSTON. ~ 


IMPORTANT TO USERS OF VALVES. 


Owing to the popularity the JENKINS BROS. VALVES have attained, the market has been subjected 
to BASE IMITATIONS. 

One important defect in the imitations referred to is insufficient opentng for inlet of steam or Fluid, 
thereby checking the flow. Purchasers of Valves should be careful to know that they are of capacity 
suited to size of pipe to which the Valves are to be attached. All Valves manufactured by 


Jenkins Bros. are Warranted Full Opening. 
JENKINS BROS., 71 John St., N.Y. 105 Milk St., Boston, 130, Fourth St., Phila. 54 Dearborn St., Chicago. 


ENCINE LATHES, SHAPERS & DRILLS 



























“4 ear me 15" 20’ 26’ 32" 
ee: Shapers. 


a7" 40" Os" a4? ay" 
Engine Lathes. 


20" 24” Upright Drills. 


,. 25" 28" 82° 40” 
. B. G. P. F, Drills. 


26-IXCH BACK GEARED 
AND POWER FEED DBILL. 






CINCINNATI, OHIO. 


Send for Prices. 


it will pay you. 


(See ** Important * Notice of Engine Lathes on page 15.) 


GOULD & EBERHARDT, |E, E, GARVIN & CO,, 


Near Market St. De D 
steady cegtapielenat ate ) 139 & 141 Centre St., New York, 


Manufacturers of 


Machinists’ 


Tools, 
Including Milling 
Machines, Drill 
Presses, Hand 
Lathes, &c. 

The machine 
shown in cutises- 
pectedy designed 

or jobbing,andis 
fitted up with one 
or two spindles. 












NEWARK,N. J. 


Pat. Shapers. 
NEARLY 
1,500 

IN USE. 


. Bie Those with two 
~ spindles havepul- 

EB ERHARDT’S ley, with two sec- 

Hons, which zives 

wo speeds to 

Patent each spindle, 

Those fitted up 

GEAR CUTTER. with one spindle 

, pare &, came pul- 

; oa “=, ey with three 

~ In Use throughout sizes. The back 
~~ — the World. shaft has a cone 








— yulley with four 
GEAR AND RACK CUTTING TO ORDER. " Goes. 











& WHITNEY Co. 


HARTEORD, CONN. 
MANUFACTURE 


DROP HAMMERS. 


PUNCHING AND TRIMMING PRESSES, 


—POWER SHEARS... 


Die-Sinking Machines, Hand Bolt Heading, Power Sere; 
and Bolt Blank Heading Machines. 


RETRACTILE JIB CRANES 
Roll Grooving Machines for Flour Mill Use. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO., Hartford, Conn. 


Belt Clamps, 
Eight Sizes, 


Eight Inch 
Thirty-six Inch. 


THE PRATT 








Machinists’ Tools, 
Sewing Machine 
Shuttles 


AND 


Bobbins. 





DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. ; 
REMOVAL. 
KS WARNER & THE POND MACHINE TOOL COMPANY, 
| SAS, 


Formerly of Worcester, Mass. 
CLEVELAND, OHIO. 


The new shops of this company are located at 

Plainfield, N. J., fouy roo Mk a — as! York 

. city on the line of the Cen ailroad of N. J., and 
Machine Tools coment of the following: 





\s agar, 


Vertical Mill- 
ing Machine. 







FOR A machine shop 500’ long by 100’ wide; a foundry 

250’ long by 90’ wide; also commodious buildings 

for the storage of sand, coal, coke and pig iron; 

5 ample and convenient wash rooms for the men; fire- 

: m proof two story pattern storage; blacksmith shop; 

engine and boiler houses. These buildings are de- 

tached from the machine shop and foundry. ere 

is an elevated railroad for the convenient distribu- 

tion of raw materials, and a railroad running 

* | through the machine shop for shipping. The whole 

eee pliant is supplied with the incandescent system of 

electric light ing. 

Illustrated The machine shop and foundry have overhead 

Catalogue. | traveling cranes running through their entire 

‘| lengths; also light traveling cranes, which serve 

every tool, and a number of jib cranes in the foun- 

dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
NEW SHOPS, Plainfeld, W. J. 


Send for 








GEO. W. FIFIELD, 
ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


Cuts, Photographs and Prices furnished 








Gear Wheels and Gear Catting.—I make g¢ « 
rder, or cut teeth on g blanks sent to me. Ofall kinds. Of 
ul sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g with perfect planed teeth. Hand Book on 
& $1. Facilities complete. Terms reasonable. Send for cat. 

GEo. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING MACHINES 


20 in, Drills a Specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steei shafts and spindle. Gears and 


racks cut from the solid, and have all L h d oa 
modern improvements, are made by at es an aners 
special machinery, and sold very low. FOR ALL PURPOSES 
Our Key-Seating Machine sl 
will save enough in 60 days’ use to pa 
st cost ; mo shop can afford ian T he Cc. A. Cc ray Co., 
’ without one. f ij dy ; i 
Le prompt shi TaN an pall ee fad 477, 479 & 481 Sycamore, cor. Webster. Cincinnaii, Ohio. 
. Qin, D .58 fi P 
ce Cabal reet ernie, Send for Phote. Photographs and prices sent upon application. 


—— and Catalogue. 
—— W. P. DAVIS, North Bloomfield, N. Y. SEE ADVERTISEMENT, PAGE 13. 


PRATT & LETCHWORTY. 
PROPRIETORS 
Buffalo Steel Foundry, 
a BUFFALO. N. Y 


PUNCHING PRESSES, DIES, 


And other Tvols for the Manufacture of all kinds of 


SHEET METAL GOODS, °*°" rrc@*°* DROP HAMMERS, 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 


J. M. ALLEN, Present. 
W. B. FRANKLIN, Vior-Preswenr. 


J. B. Purroz, Szorrrsry. 




















J.M.CARPENTER &__ 


PAWTUCKET.R.I. 





Tie Tusta 











